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INTRODUCTION

Dutradecction

This resource has been prepared in response to the needs of trainers and workers
in the automotive industry. However, most of the activities address issues and skills
applicable to any modern workplace, and are general enough to be of value to most
workers. Examples in practice sheets can be used as they are or adapted easily to
suit alternative work situations and products. Numeracy on the Line should
therefore be readily useable in a wide range of workplaces. It should also be
applicable in general literacy, numeracy or basic education classes, and because of
the focus on language, the materials are also highly relevant for use in language
classrooms.

It is envisaged that the activities in this resource could be used flexibly: as the basis

of a separate numeracy course; combined with other language and literacy activities

in adult basic education; or interspersed as stimulus and practice material within
. existing industry training programs.

This resource is addressed to an audience of trainers coming from a workplace
background rather than an educational perspective. It therefore attempts to use
straightforward language with a minimum of educational jargon and uses the
terminology of the workplace: e.g. trainers and trainees instead of the more usual
teacher and student.

The topics and skills selected have come from the immediate demands identified by
trainers and by analysis of the relevant certificate programs. They do not therefore
claim to be a comprehensive, nor sequential set of maths teaching materials.
Reference to other resources covering basic arithmetic skills are given at the end of
the book. '

. Because many of the trainers and teachers using this resource may be lacking
confidence in their own mathematical backgrounds every care has been taken to
provide clear explanations of the mathematics within the Trainers’ Notes.

Numeracy on the Line also contains many notes on the educational rationale behind
the activities and strategies used. Such notes are interspersed into the Trainers’
Notes as well as being spelt out in the Background notes at the beginning of each
section. Hopefully these will be useful not only to industry trainers but also to teachers
coming from different teaching backgrounds and maths teachers more accustomed
to traditional methods of teaching.

The approach taken in Numeracy on the Line is that adult students should be active
participants in the learning process: that all learning activities and experiences
should begin by acknowledging the learner’s past experience and knowledge and
providing maximum opportunity for them to explain their ideas to each other in pairs»
small groups or larger group discussions. The materials have therefore been written

* Numeracy on the Line p. v wm=



INTRODUCTION

to be interactive and practical with many hands-on activities, and small group,
cooperative work. These activities are supplemented with Practice Sheets for
individual reinforcement and home study. '

The majorrole that language playsin the learning of mathematics is also emphasised.
With most of the trainees being from a non-English speaking background, often the
problems they face are the result of not understanding the language of the maths
involved and not being able to communicate the maths concepts to other workers.
The materials therefore deliberately focus on the language of mathematics and
encourage mathematical talk. Many of the activities, in fact, are designed specifically
to provide opportunities for the learners to speak, listen and interpret the English
vocabulary associated with numbers, mathematical operations and graphs.

For pragmatic reasons, the sections in Numeracy on the Line have been arranged
to focus on particular groups of skills even though we recognise that they are
continually interlinking and there is no predetermined order in which they should be
tackled. Infact, we recommend that users of this resource select activities in an order
to suit the needs, strengths and weaknesses of their students rather than following
the sections in the order in which they are presented.

In the final section on What averages mean we have brought many of the skills
together to model realistic whole work tasks. Centred around simulated workplace
graphs and control charts, these tasks combine the skills of plotting graphs,
interpreting and rounding off decimal numbers, using calculators and working out
averages and ranges.

== Numeracy on the Line p. vi s
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Wiat'e ca ez7

CaIcuIators atool to use

Decimals - what’s the point?

Decimals - further places

Percentages of your life

Percentages at work

Charts and graphs - reading for meaning
Where do we start?

What averages mean

Each section is made up of:

@ Tracens’ Woteo

The Trainers’ notes give detailed advice on how to introduce and use the different
sections. Each section begins with brief statements of purpose and background to
the methodology, as well as instructions for what to prepare. There isalso a flowchart
of the content of the section.

Following this introduction to the section are detailed Trainers’ Notes, which are
provided for teachers and trainers using the material for the first time and who may
not be confident on how to start.

f@m@ Steets

Activity Sheets are designed for use within a group, to introduce concepts and skills
through interactive, hands-on, small group or discussion activities. We believe this
o approach is essential for effective learning.

In most cases the opening activity is designed to assist the trainer gauge the’
knowledge and understanding of the group members. The information obtained
should then indicate what further activities and practice areas are needed. Many of
these activities require preparation in advance by the trainer/teacher. This is detailed
at the beginning of the section.

Practice Sheets

These sheets are designed to reinforce and practise skills developed through the
activities. They can be used either in the group situation or as individual home
practice.

Note: Copies of the Activity Sheets and the Practice Sheets may be made for trainees
or students.

e Numeracy on the Line p. vil o
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INTRODUCTION

HAnswens

Where appropriate answers are supplied at the end of each section. For ease of
reading many ofthese arereproductions ofthe actual work sheets with answersfilled
in. '

Weere etoe 2o g0

Thisfinal, 9th section gives referenceto other suitable publications and materials and
particular worksheets, suitable for practising basic skills.

The order in which the eight sections are presented are to some extent arbitrary, and
donotneedto benecessarily usedin thatorder. Ideally materials from morethan one
section could be used in parallel, for example, graph interpretation interspersed with
number skills development and the use of a calculator. We feel though that the most
appropriate starting points would be either Calculators - a tool to use followed by
the decimal sections, or Where do we start?. Where do we start? - which covers
the order of operations - may be a logical beginning for calculator use with those
trainees who have confidence with numbers and prior experiencein using calculators.
Trainees having little experience with a calculator may be better off to tackle
Calculators - a tool to use first.

Numeracy on the Line p. viii




meraee [NTRODUCTION

Contents

introduction
" Calcuiators - a tool to use _
Key words and calculators
Listen hear
Further practice
Decimals - what’s the point?
Dials, gauges and scales
Decimals - what'’s the point
Using sensible numbers
The first decimal place
Decimals - further places
The second decimal place
“The next decimal place
‘ All three together
Percentages of your life
Familiar percentages
What do percentages look like?
Focus on four percent
Using the calculator
Percentages at work
Percentages of what?
Lots of hundreds
Faulty parts
Using calculators
Charts and graphs - reading for meaning
Understanding charts
Pumping petrol
. The type of chart
Understanding pie charts
Understanding the plot
Where do we start?
Ordering operations
Using brackets
More complications - “of”’
The BODMAS rule
The helpful M+ button
What averages mean
Acting it out
Using averages to make predictions
Practising and predicting averages
Distortion of averages
Averages and ranges in workplace charts
Where else to go
i0
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Calculators -

a tool to use

pwmde

The activities in this section are designed to build confidence in the use of calculators
for simple computation. They are particularly aimed at people who have not learned
. mathematics in English or not used calculators before.

Often, when trying to learn about workplace calculations, people are unable to follow
instructions given to them because they do not understand the words spoken.

Words to do with arithmetic such as add, multiply, subtract, divide are not often used
in ordinary conversation. As a result many people have not acquired this vocabulary
and are confused in mathematical learning situations. They cannot hear the words
"divide by" and immediately find the correct calculator button. If they are unfamiliar
with a calculator, as well as the related language, they tend to become anxious and
subsequently do not learn about the calculator nor the particular process such as
finding an average or a range.

These activities promote discussion of the arithmetic words, practice at hearing and
speaking them and relating them to the appropriate calculator keys.

== Calculators - a tool to use p.l wn—



e T RAINERS' NOTES

The attitude of individuals towards calculators varies enormously. Some people feel
uncomfortable using them, or some are reluctant to use them at all. On the other
hand many people see calculators as a panacea to all their problems with
mathematics, whilst yet others see their use as cheating.

Calculators offer a speedy way of doing calculations and as such are a very valuable
tool that should be used. However, they in themselves do not teach understanding.
As well calculators can vary from calculator to calculator in the way they operate. We
believe itisimportant that trainees become both competent and confident in their use
of calculators.

Wetazr ts prepare

For each trainee you will need to make:
4 a photocopy of the following sheets
Key words

Using your calculator

Key words summary sheet
Caleulator symbols

Usten and matech

Pressing work

At home with calculators
Caleulators at work

o000 d

For convenience you may need to make transparencies of:
[J &ey words
(J  Using your caleulator
d  &sten and mateh
Usten and mateh - Fainer’s Sheet

For each group of trainees have two labelled envelopes or plastic bags containing:
& Key word cards

® Hear it right!

Photocopy pages 13, 16 and 17 onto cardboard, two different colors if possible then
cut these into separate cards.

; K : 5 " R LAY APSTEMETR NIRRT 1404 47 i s g
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mmmssmn TRAINERS' NOTES s

Develops understanding of

Part 1 common words for +, -, X, - =,
Key words and — — —decimal points and zero. Links
calculators common 'key' words to the
buttons/symbols on a
calculator.
. Gives practice at hearing and
. V saying mathematical words in
Part 2 English and relating them to the

L — — — correct symbols on a calculator.

Listen hear )
Links hearing and saying
mathematical statements to
written statements.
Y
Part 3 Gives extra practice at using
Further practice - — — — calculators. Uses work related
. questions.
END
14
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TRAINERS' NOTES

Part 1;: Rey words and calewlatore

Aezeuity - Rey words
Put calculators on tables before the class
begins.
Hand out Activity Sheet Key words and get
trainees to look at the pictures, work out
answers however they feel most
comfortable, (with or without calculators)
and to write their answers on the activity
sheet beside the pictures.

Phrcscntation

Using a transparency of this Activity Sheet and projecting
the overhead projector onto a whiteboard is very effective
for the discussion to follow. Otherwise draw four sections
on the board. Begin with the top left of the sheet.

Possible questions to ask:

4 What answer did you get for this?

4 What did you do?

4 What language did you think in?

¢ What were the words that you used in your first language?

To begin this, as you discuss some of the
words they were 'thinking', ask for
volunteers to write their own language word
for this process on the board.

Do not push this too much if people are
unwilling. Some will have forgotten the
words because they have not used them for
a long time, others may not have learned to
write in their own first language. However,
there are likely to be some people keen to contribute.
Where possible, trainees should write their own language
word.

Spend some time on discussion and comparison of words
from all languages before going on.

15
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ez TRAINERS' NOTES

Possible questions:

Now point to the empty calculator button in this section
and ask: ,
# What is the sign, symbol, or shorthand that will go on this

calculator button?

& What sign or shorthand do we use instead
of these words?

4 How do you know which button to press on
the calculator? '

Go through the other sections of the activity
sheet.
For each section, the class should:

o agree on the arithmetic answer

o briefly discuss some words
. e agree on the symbol to place in the empty calculator
key.

Trainees could sit in language groupings and decide
themselves which words of their first language to put on
their sheets.

Switch off the projector. Hand out envelopes of cut up
symbols and words (one to each pair of trainees) - Key
werd eards.

Each pair should together arrange these on one of their
sheets, placing the words and symbol cards in the correct

’ sections.

After five minutes discuss their results and see if all agree
on which English words and symbols go together.

Make sure they have heard you say the correct
pronunciation and encourage all trainees to say the words
aloud.

Give out the &ey words summary sheet for trainees to
take home - (advise them to pin it up somewhere where
they will see it often.) Ask them also to write any other key
words they had written before - especially those in their
own language. |

» CA1fulators - a tool to use p.S



= TRAINERS' NOTES

Aetivety
Hand out Activity Sheet Using your calcufator (same

illustrations but now more complex prices to ensure
calculators are useful).

Ask trainees to calculate the answers, using their
calculators this time, and write them down beside the
picture again. Allow enough time for everyone to have a
go at this - encourage trainees to help one another if the
calculators are new to them. ‘

@uemm

Begin with addition first. Again a transparency of this
activity sheet projected on the board is useful. Ask for and
compare trainees’ answers. On the board (under the
illustrations) write down the calculation as it would appear
on paper.

Ask a few people to have a go at reading it aloud in English
with particular focus on the words for plus, and saying the
numbers correctly. (At this stage money expressions such
as fifty-nine ninety-five are acceptable.)

@acmm-‘%&wdacm E] a«d [0}

Two further symbols which need discussion appear in the
first problem. When you come to the = sign, discuss
alternative English words used, particularly ‘equals' , 'is'
and 'makes' and those in other languages if time permits.

Also in this problem , the answer, 112.04 contains a ‘zero'
or '0' - both ways of saying this should be mentioned.
Make sure trainees see that it cannot be left out. Discuss
different values of $112.04 and $112.4 (forty cents) if they
do. :

Secondly discuss the subtraction calculation because this
leads to discussion of the decimal point outside of a money
situation.

17
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mx TRAINERS' NOTES  consemsmses

Again write out the calculation (or ask someone else to
volunteer).

193 - 148.5 = ?

Encourage several people to read it aloud with particular
* focus on saying "one hundred and forty-eight point five" as
well as the words "take away", "minus" or "subtract’.

Discuss any other words used for the decimal point in
English or other languages.

Also discuss other symbols which some people use eg. ',".
Acknowledge that it is not wrong, but that to be
understood here in English, we need to use '.' -
pronounced point.

Locate the point on the calculator and get
the class to practise two or three
calculations that you read aloud.
eg. 232-156 Answer 7.6

100 - 89.7 Answer 10.3

19.0 - 131 Answer 5.9

The multiplication example should be
straight forward.

Division could lead to a longer discussion because it is
important that the numbers are said in correct order.

11910+ 3 =7

One hundred and nineteen divided by 3 or
3into 119.10

Some people may use different symbols. It may be
worthwhile discussing these.

eg. '1919% 3f19.10

i8
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TRAINERS' NOTES

Let as many people as possiblé try to say these sentences
out loud in English and make sure everyone has calculated
them using the correct calculator keys.

If it has not already been done give out the Key words
summary sheet for them to take home.

Pant 2: Leisten bear

Hand out Practice Sheet Caleudator symbols which gives
further practice on the key words used with calculators.
You may need to explain the meaning of the word
“double” as in double 0 double five, before they begin.

Hetucty - Lesten and mateh

To each pair or person give one copy of Activity Sheet:

Usten and matech. Give trainees a moment to look at it

before going on. Read aloud statement number 1, then

allow time for them to

4 find the statement on their sheet

4 put 1. beside it

¢ write the correct symbol in the calculator key below the
statement. '

The purpose here is to connect the sounds to the words
and the symbols, it would be best if people could do it
individually. However, if necessary allow them to work in
pairs. Check that everyone knows what to do and continue
reading the numbered statements until all have been read
out. The suggested order for this activity is provided on the

Usten and matech - trainer's sheet, which is on page 17.

An overhead projection transparency of the Activity Sheet:
Usten and match can be a helpful way to check at the end.
Allow trainees to tell you which statements they chose for
each number and which key they used for each statement.

Finish off by asking trainees to use their calculators to find
an answer to each statement. They can check their
answers using a transparency of the Trainers' sheet. 19
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= TRAINERS' NOTES

HAetwity - Hear it neght!
To each pair of trainees distribute a calculator and a pack

of Hear it right! cards. The cards should be shuffled and
placed between two people.

In each pair, have one trainee pick up a card and read out

(but not show) the question in English. The other trainee is
to enter it into the calculator and read out the answer. The

trainee with the card listens and compares the answer read
out to the written answer on the bottom of the card. If they
agree, move on. If not, both should look at
the card, review what was said and look for
any mistake.

‘ Have the trainees take turns reading a card
and using the calculator until all cards have
been used. '

Pant 3: Faunther practice

Hand out Practice Sheet Pressing work. This Practice
Sheet allows trainees to gain confidence in locating and
using the calculator keys.

It needs to be started off in the class so you can assist with
any difficulties but could be finished at home for practice.

One of the main things to watch is attention to the decimal
points as some people tend to ignore them.

The importance of decimal points should be stressed in
this exercise. Relating it to money or to measurements
relevant to trainee’s work should help.

At home with calculators and Calculators at work give
further practice using calculators.

20
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TRAINERS' NOTES

?mmmmm
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ACTIVITY SHEET

Key words

- How much?

How much?

share between
3 people?

1O em

| '&" How much?
R el
l:.nmﬂﬂﬂlnnv
| ]
) How much?
22
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Key word cards
B R :
| . |
i and | difference between i
Sy oo .
I (4
| add | multiply |
S e ]
| plus | times |
e — y
I
| take away | by |
oo T
I
I subtract | divide I
T [ i
| minus | into |
I
T [ — I
| is | makes |
P Fomm o .
I I I
| equals | |
b L.. _______________ .
. 23
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ACTIVITY SHEET

Using your calculator

How much?

How much?

I
”fﬁl’l.‘l'-" v

SR
o) How much?
o) R
24
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" ACTIVITY SHEET
Key words summary sheet

plus times

add multiply
by

Your words: Your words:

= minus divide
E take away info
subtract

Your words:
Your words:

Zero point equals
0 | makes
FRIC <5 1S

ulators - a tool to use! §— NAITB, Marr, Anderson & Tout, 1994
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Calculator Symbols

1. Write the symbol from your calculator in each square.

add D point j
zero E subtract j |
times E multiply j
is ] minus ]
take away j plus j
by j 0 | j
divide j makes :
equals ﬁ | into j

2. Fillintheblank squares. (You may not have to use all the squares eachtime.)

zero point six

point 0 five

double 0 double one

one point 0 seven

double 0 eight

Louood

Coooog
Cooooo
CoCooo
ooooboo

ten point 0 three
26
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Usten and match

Write down the symbol (+, -, X or + ) you would use on the key below
each statement. '

24.6 divided by 3

355subtract246

355add 246 ___
L]
24.6 times 3 .
L]
24.6 plus 35.5
L]
3 into 24.6 .
D 35.7 minus 24.6
L]
35.5 take away 24.6

multiply 246 by 3

27
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Usten and match- trainer's sheet

Read out the questions in the order given below. Correct the answers with the
group afterwards.

Q 246 dividedby3 _&.2

@ 355subtract246 0.9
9 355add 246 _60.17
T
@ 24 6times3 73.8
.
’ @ 2:6plus3ss _60.7

+|
@ 30246 8.2

@ 3zvy2es 73.8

O ssstakeaway2a6 _10.9

Q multiply 246 by 3 _73&

28

a 35.7 minus 24.6 _11.7
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"PRACTICE SHEET

Answer = 46.62

Forty six point six two One point three five

T T T T

|
|
|
|
Answer = 1.35 | :
|
|
|
|

T
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1

58.07 + 23.9

Answer = 26.49
Twenty six point four nine

Answer = 81.97
Eighty one point nine

seven
v e :
| 273.1 + 302 600.1 - 493.6 |
| |
I Answer = 575.1 Answer = 106.5 I
| Five hundred and seventy |  One bundred and six |
| five point one point five |
| |

52.1 + 4 72.08 + 0.5

Answer = 144,16
One hundred and forty
four point one six

Thirteen point zero two
five

I
I
I
I
I
I
I
I
I
|
b - ———————— —
I
I
I
I
I
I
I
I
I
I
I

|
|
:
| Answer = 13.025
|
|
|
|
|

29
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"PRACTICE SHEET

Hear it right! Pege 2
T e ]
| 15.63 + 18.42 | 54.6 x1.7 |
| | | |
| |
i Answer = 34.05 | Answer = 92.82 |
| Thirty four point zero five | Ninety two point eight two

|

| | |

Sy T ﬁ
e |  204-17.39 i 24.5 + 16 |

| | |

i Answer = 3.01 | Answer = 1.53125 i

| Three point 0 one | One point five three one |

| | two five |

L — e e —_—— e e e —————— I __________________ .
o

30
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Pressing work

Use a calculator to find the answer to each problem. Then, find your answer
at the bottom of the page.

1. 124+4258= __ 2. 63.58 +47.06 =
3. 2953-1488= _ 4. 486-2973 =
5. 87x6= __ 6. 124x07=

7. 196+14=__ 8. 256+ 16=

9. 1907 +898= _ 10. 583 -489 =

11. 254 +187 = 12. 17x23 =

13. 7350 + 245= 14. 100.70 + 19 =
15. 43x207= 16. 200.07 -108.09 =

31
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PRACTICE SHEET
At home with calculators
Use a calculator to answer the questions. Find the answer from the list.

@ Bill bought an air filter for $11.45 and oil for $12.85.
What was the total cost?

@ How much did Joe save when he bought
the washing machine on special?

Mario bought 4 new tyres at $83.95 each.
What is 4 times $83.95?

® Ivan bought 5 kg of potatoes for $8.00.
How much did he pay for each kg?

Dave cut a 2.05 m piece
of wood down to 1.76 m.
How much did he cut off?

v

8 children. How many bars does each child get

@ A bag of 36 chocolate bars is shared between \\§ 2\|\§

Cillt‘lll{lt()l‘s PRGN RONILT— NAITB. Marr, Anderson & Tout, 1994




Calculators at work

Use a calculator to answer the questions. Find your answer from the list.

© Joe earns $661.80 per week.

His partner Anne earns $705.50 per week.
What is the total per week?

%
%

g

N S8
N
S
‘2
=)

3

OO,
NN
NS

i.\\.&\i\\i\\\

-t

R
X Al
v

28 workers make an average of 57 car parts
each per week. How many is this in total?

=

W

N\

.‘..\\\\\ \, :\“;“ R f,

s A

R
3 a,

Q\\
N%‘
\\‘\\“ wy
orsS
D

N

N

Nave—

SN
W
N
R

NN

R

iy

® 12 workers make a total of 315 parts in a day.
About how many each is this?

6 This is part of Bill's pay SIIp Employee pay period
What is his net pay? oo -

59

L

N\
D

N\\
2

\

4

N
\

NN

Rate x

$1233 |x[ 76

© For 45 hours work Nunzio earned $636.75.
What did he earn per hour?

Nunzio
45 hours
$636-75

[ Charlie

$44/ 30
Charlie
$470.60

Charlie now earns $470.60 per week.
Previously he earned $441.30.
How much more does he earn now?

 ANSWERS: -

v NAITB, Marr, Anderson & T ouq 1_?94
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Pressing work

1. 382 2. 11064
3. 14.64 4. 1887
5. 522 6. 868
7. 14 8. 16
9. 28.05 10. 94
11. 441 12. 391
13. 300 14. 53
15. 8.901 16. 91.98

A& home with calculators

QO 3$2430 @ $49.95
(4] $1.60 _ ® 029m

Calculators at work

® $1367.30 @ 1596 parts

O $747.88 ® 351415

34
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$335.80
4.5 bars
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NUMERACY ON THE LINE

Decimals -
what's the point?




NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
COORDINATION UNIT

Decimals -
what's the point?

Pirpoce

This is the first of two sections on decimals and this section concentrates on the first

. decimal place. The activities in this section are designed to clarify many aspects of
decimal numbers. Part 1 looks at the meaning of the decimal point drawing on
trainees' common sense and prior knowledge. Part 2 introduces rounding off
decimals. The remaining part covers reading, writing, and saying decimals; how they
relate to fractions; and reading and plotting decimal numbers on scales in the context
of measurement and graphs.

36
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TRAINERS' NOTES

Backsround

The first activity uses a story set in a familiar context, with everyday quantities, so that
trainees can begin by finding out what they already know about placing decimal
points. Beginning mathematical ideas with things people know about, makes them
feel comfortable and confident to go on and learn further skills.

Thefirst part of this activity is done in pairs or small groups. There are many reasons
for this: '

4 it involves people actively at the beginning of the session rather than the trainer
doing most of the talking;

4 it is less threatening for most people than starting off alone;

¢ talking and discussing are effective ways of learning;

4 there is a chance for the class members to share what they know with each other;

4 people in the class who don't know where to start will not feel stupid or left out;

4 it gives the trainer a chance to find out what people know, early in the session,
rather than assuming they know nothing.

Weiaz to prepare

For each trainee you will need:

4 a copy of the following Practice and Activity Sheets
Dials, gauges and scales
/t was one of those days
Sensible numbers
Looking at tenths
Scales
femperature
Bills drive to work
Button Industrial Estate
Dicing with decimals - game 1
Dicing with decimals - game 2

ocooo0oooooo

Omme
Make an overhead projection transparency of each of the following sheets:
Q /¢ was one of those days Q  Scales

Q  femperature Q  %eaths grid

Egutpment wceded

Dice (6 or 10 sided) - see Dicing with decimals

37
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TRAINERS' NOTES

Review: Dials, gauges and Gives review and practice
seales on reading whole number
scales.

Similar examples need to
be practised until the group
is confident with reading
scales before proceeding.

able to complete most
of this activity?

Part 1
Decimals - What's the point? <

~ < Shows the necessity and

the meaning of the decimal
l point.
Part 2 Intro@uces, and pfovides
Using sensible numbers | — — —Practice of, rounding off
decimals to whole
l numbers.
The concepts of tenths is
Part 3 shown in diagrammatic
. . — — — —form, 0.9 is linked to 9/10,
‘ The first decimal place and plotting of tenths on a

l scale is practised.

The next section on
decimals, Decimals -

= = — — further places, l00ks at the
second and third decimal

places, hundredths and
thousandths.

END

38
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, TRAINERS' NOTES
Pant 1: What's the point?

Revtea - Deals, gauges and scales
Ask trainees to pair up with someone they feel comfortable
with. (Use small groups of 3 - 4 if you prefer). Hand out
Activity Sheet: Dials, gauges and scales

Ask them to work through the sheet and check their
progress as you move around the room. Use this activity
to decide whether the trainees are competent at reading
whole number scales, before progressing onto the rest of
-the section. Give further practice if necessary.

Acaad:/ - 92 was one of those dayes
To each pair or group give one copy of /¢ was one of
those days. Give them a chance to look at it before going
on. If the reading level of the group is not good it will be

helpful to read the first sentence aloud while
the trainees follow it on the page.

Ask: _
4 Can you see something strange in the first
sentence?

Hopefully, someone will say that he is far
too tall, or the engine is too big. Say that it
doesn’t make sense because there aren't
any decimal points.

Ask:
4 Can you fix the whole story by putting them in?

Give the pairs or groups a few minutes to do this before
discussing their responses. (If necessary
read the whole story aloud, stopping at
each quantity as you go.)

Discussion may lead to some explanations

of car engine size: many adults don’t know

that 3.9 litres is the total volume of the

cylinders of a car. 39
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If class members get stuck with the size of the petrol tank,
help them use calculators to experiment with the price of
petrol times size of tank, until they come up with a likely
price to pay, compared to filling the tank on their own cars.
Make sure everyone is satisfied about where to put the
points.

Now ask:
4 What does the decimal point actually do?

Answers to /¢ was one of those days.

ACTINTTY SHIED

/t was one of those days

Bill who was 1.92 metres high was excited about picking up his
bright new red car with its 3.9 litre engine.

The first problem was the weather, it was
a hotday. Bill, all hot and sweaty, got to
the car dealer and handed over his
cheque for $21999.00. Then he started
the short, ten minute drive'home, 7.6 km
away.

Bill tried to tune his new radio into FOX
101.9 FM but found he could only get
AM stations. He heard the temperature
was 38.7 °C.

Just then the car spluttered to a stop - it was out of petrol.

Bill was embarrassed to be pushed into his local service station
by the small 52.5 kg woman, who was the only person to stop
and help him. After quickly thanking her, he filled the car right
up with 65.78 litres of petrol at 69.8 cents per litre and
angrily paid $45.91.

To cool down Bill bought a 1.25 litre bottle of Coke.

R - 5. i 1 30—
p 14
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Part 2: Uasing sensible numbers
- noanding off

¢ If Bill was telling a friend how much he paid for the car,
what would he be likely to say?

Discuss with the class how people usually
talk about numbers.

With trainees working in their small groups
or pairs -

Ask:

4 If you were to rewrite the story without
decimal points, how would the numbers
be written to be the most dramatic but still
accurate?

Alternatively, ask:

4 Suppose you didn’t have a '.' on the typewriter, how
could you use whole numbers to keep the facts true but
interesting?

When they are doing this encourage the trainees to talk a
lot and exchange ideas. Saying kilometres and kilograms
in full should be stressed in order to practise the language
aspects of metric measurement. Also encourage trainees
to use common sense, and appropriate real language to
give responses such as: |

Bill is nearly 2 metres tall (very tall)
His car’s engine is almost 4 litres

He paid 22 thousand dollars ($22,000)
He lived about 8 kilometres away.

We can't really round off 101.9 but to find it on the dial
we would look at about 102.

The temperature was almost 40°C.

41
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e TRAINERS' NOTES  smmsmeres

The small woman: 52.5 kg could be
called 52 Y>kilograms or rounded up to
53 kilograms.

(Mention that it is common practice to
round up to the next whole number when
at a half or more).

He put about 66 litres of petrol in.
Petrol cost nearly 70 cents per litre.
Bill paid aimost $46.

‘The large coke was over a litre. (Notice that for
decimals iess than one half (.5) we tend to round
down.)

‘ The Practice Sheet Sensible Numbers can now be used to
reinforce these ideas either in class or at home. However,
make sure that you discuss the choices of words with the
group afterwards. There are no unique correct answers
but choices such as ‘just over' or ‘just under' would be
inappropriate in some cases.

Part 3: The fenot decimal place

Pmmaau
Ask:

‘ 4 Which numbers in /¢ was one of those days had only one
number after the decimal point?

Write these down on the board:
3.9, 7.6, 107.9, 38.7, 52.5, 69.8

Circle the numbers after the decimal point:

30 20 1009 38 520 6908

saying that we call this the first decimal place.

Ask:
¢ What do these numbers after the decimal point mean?
¢ How do you say these numbers?

42
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Draw the following grid on the board or use a
transparency of the grid supplied on page 36.

Ask:
4 Can we show .9 on this grid?
4 How many strips do we have to shade in?

v

N

A HHIIHHIHIMMITIMY

.
/
%
%
%
/
%
_

AMIIIIITIhnoees
Nliinnnaiy
Jlnnmnns
AMlIIHHHni
Al IZJIan
A IIHIHHHHoue

NMiaahhiiannt

)

When you have shaded 9 out of the 10 spaces ask:
¢ How can we write 9 out of 10?
4 How do you say it?

On the black board write:

said as nine tenths

Refer back to the numbers on the board 3.9, 7.6, etc. and
ask class members to say them aloud both ways. So they
would verbalise both:

3.9 - three point nine

and 3%pg - three and nine tenths.

Write some other numbers with one decimal place, such as
5.7, 22.3, 19.6, on the board and get trainees to take turns
to read them out loud - again encourage saying them as
decimals: five point seven', and as fractions: five and
seven tenths'.

Also ask them to write the numbers in mixed fraction form:
5.7 - 5’/’0

Hand out the Practice Sheet: looking at tenths.
43
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TRAINERS' NOTES

A ctuity - Seates
Hand out Practice Sheet: Secales
Together look at the first example 3.9 which is done for

them. If necessary draw the scale roughly on the board or
use an overhead projector transparency of the worksheet.

Once this is understood ask trainees to plot
the other 5 decimals on the appropriate
scales.

Some trainees might have difficulty with the

graduations on scales. You may need to go

through this carefully and provide further

numbers such as 51.1, 70.3 etc. for them to
o plot until they are confident.

Hand out Practice Sheet: ®emperature which
gives further practice at plotting and reading
scales. It can be used as a class activity or as a take home
exercise to reinforce plotting on scales.

f{ctw&tq - Bl's dreve to wonk
Hand out Activity Sheets: 8il’s drive to work and Button

Industrial Estate.

Get trainees to work in pairs through each of the questions.
By walking around, listening and observing, check that
trainees understand the mathematical content involved.

Heteucty - Dlctng with dectmals
You could play the games Dieing with decimals - games 1
and 2. These games are designed to increase trainees’
understanding of decimal place value, enhance their skills

at estimation with decimals, and to provide a quick chance
to teach or revise addition of decimals.

They can be introduced at any time after the introduction to
the first decimal place, and would probably be best suited
to be used in the first or last 10-15 minutes of-a session to
begin or finish it in a positive way.

44
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» TRAINERS' NOTES

The games can be played with either a normal 6 sided dice
or a 10 sided dice. (10 sided dice can be found in most
games shops. They are good mathematical tools because
they have all of the digits from 0 to 9.)

W’

To each trainee hand out a copy of Game 1.

Explain that the aim of the game is to get a total as close
to, but not more than 9.9

A score greater than 9.9 will put you out of that game or as
they say in 'pontoon' or '21' you have gone 'bust'.

Read out the procedure for the game:

4 | will toss the dice once.

4 You have to write the number in the first line in the space
you choose, either before or after the decimal point.

4 | will toss the dice again and we will repeat the process
until you have seven numbers written.

¢ Now add the numbers to find your total.

4 If you are over 9.9 you are out or bust.

¢ The closest total to 9.9 is the winner.

On a sheet of four games the first one could be used for a
practice round. The other three games then can be used
competitively - with a winner decided each game.

gztemm

To include subtraction skills in the game you can get an
overall score for three games as follows.

For each game, every player subtracts their total from 9.9
In other words they find the difference between their total
and 9.9 This becomes the score for that game.

At the end the three scores are added, and the person with
the lowest score wins.

A person who has 'busted' in a game cannot be an overall
winner but may be a winner of individual games.

45
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Examples of the play are shown below:

A six sided die was used.

Number Player A Player B
rolled
5 S $
2 2 2
6 ] 16
4 ¢ ¢
3 3 3
5 S S
4 ¢ K,
70 7 g1 3

Player A went out or bust Player B wins

Optional:
Player B has a score of 9.9
-83
16
Score is 1.6

) qme 2

Hand out a copy of the game sheet to each person.
Explain the rules of the game:

4 This time | will toss the dice 6 times.

¢ Each time | toss it you have to fill in one space in the
grid.

9 This must be done before the dice is tossed again.

4 The space you fill can be anywhere above the double
line - this time it doesn’t need to be line 1, then line 2 etc.

¢ At the end of 6 tosses all of the spaces should be filled
in. '

¢ Now all the numbers should be added as in game 1.

¢ If you are over 9.9 you are out.

¢ The closest to 9.9 wins the round. 46
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TRAINERS' NOTES

Ertenston

¢ Scores can be worked out as in game 1 - the difference
between your total and 9.9 is your score.

Examples of play are shown below. A six sided dice was
used.

Numbers Player A Player B

rolled

4,5,32,1,1 ¢ 15 3t ¢
3 7 2 5
2 7 7 7
9t 2

0

Target 9.9

Optional Score Optional Scoré

9.9 9.9
0.2 2.9

Player A wins the round with the lowest score of .2

2mmmm




Can you read these?

10.

ACTIVITY SHEET

- Dials, gauges and scales

40

litres volts ___°C

kPa ___°C . mg

20

watks 30

watts kg _____RPM
S 11 12 AN
ml : 1400 —
-~ 500 /

r

__ 88 grams _cc

NAITB, Marr, Anderson & Tout, 1994 T
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ACTIVITY SHEET

It was one of those days

Bill who was 192 metres high was excited about picking up his
bright new red car with its 39 litre engine.

The first problem was the weather, it was
a hot day. Bill, all hot and sweaty, got to
the car dealer and handed over his.
cheque for $2199900. Then he started
the short, ten minute drive home, 76 km
away.

Bill tried to tune his new radio into FOX
1019 FM but found he could only get
AM stations. He heard the temperature
was 387 °C.

Just then the car spluttered to a stop - it was out of petrol.

Bill was embarrassed to be pushed into his local service station
by the small 525 kg woman, who was the only person to stop
and help him. After quickly thanking her, he filled the car right
up with 6578 litres of petrol at 698 cents per litre and
angrily paid $4591.

To cool down Bill bought a 125 litre bottle of Coke.

RICy 49
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~ Sensrble Numbers

Make a new sentence for each statement using
whole numbers - no decimals.

Choose from:

ACTIVITY SHEET

Example: ,
Rump steak was $7.95 per kilo.

A kilo of rump steak was almost $8.00.

A kilo of swiss cheese was

1. Swiss cheese was $5.99 a kilo. %

2. Carlos weighed himself. He read 71.6 kilograms.

Carlos weighs

‘ 3. The trip meter of my car showed 22.2 kilometres to Ford.

My trip to Ford was

4. Michelle’s new jacket cost $45.90.

The jacket cost

5. The stop watch read 38.2 minutes to machine a part.

It takes

50
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looking at tenths

1. Give the fractions that are shaded in -each of the grids.

7

A RiiHnnsin

7
é
%
/
%
%
Z
é

4

a. Shaded area:

2. Shade the fraction in on the grid or circle.

a. Shade in b. shadein c. shade in
_ 8 _ 10 _

06 = 15 0 = 0— T —

d.Shadein 1.2 =133 e. shadein 26 =277

3. Use a calculator to find:

a. 1-90—isthesameas OEHOE ———

16
b. jpisthesameas [EIEFEOHNOHOEH —
31
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PRACTICE SHEET

Temperature

1. The average daily temperature during April was twenty three point one
°C. Write this temperature in figures.

2. Ludmilla had her temperature taken.
The thermometer looked like:

A

\

i 18

What was her temperature?

3. . For what temperature is this thermostat set?

LR LA, L L AR AL RARAR ALY

Setting:

4. A comfortable room temperature is 20. 8°C
Show this on the thermometer.

dllll]IIIIIIIII|IHI|IIII|IIII|IIII|I1II|IIII|IIII|IIII|IHI|IIIIT
—

16 18 20 22 24 26 28 oc¢

5. A summer temperature was 32.7°C.
Show this on the thermometer.

dllll'llIIIIIIIIIIII|IIII|IIII|II
—

30 31 32 - 33 34 35 36 o¢

54
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Estate to answer the following questions.

@ Bill turns right from Marr Road and heads north along David Drive.
How far is it from Marr Road to these spots?

a. The picnic and sports ground entrance. _ 7.5 &m
b. The road into the Durable Tyre Co. *

c. Anderson Street. .

d. The Button Car Factory entrance. .

e. The Club Hotel exit. .

® Now write your answers to @ in fractions.

a 15 - iz p . =
c. __ . = __ d _ =
e _ & =

® How far is it between the following spots?
. a. From St. Johns to the
Button Car Factory.

b. From the Club Hotel exit
to Anderson Street.

c. _From the Picnic and sports ground
to the Button Car Factory entrance.

35
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Button Industrial Estate

The Button
Car
Factory

PP
31 IB )]
b 31 )B L)

PP
b8 )p ) )
2000

PP 2P Y
20 2P PP
PP PO EY

1)
1))
1)
)31 )
)31
) ()
1))
) )
1)
)30 )
)
)30 )

St. John's

Snackers
Food Bar

sports ground

molen

A

Joe's Self Serve
Petrol Station
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Dicing with decimals - game 7 T

7 throws. Target is 8.9

) ¢
\ ?
¢ L
. ¢ ®
1 | 1

Target: 9.9 Target: 9.9

® ¢
® ®
] ¢
1 1
Target: 9.9 Target: 9.9

o7
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~ ACTIVITY SHEET

Dicing with decimals - game 2
6 throws. Targetis 9.9
! !
[ ]
!
.
+ !
t ‘
! !
! !
* 4
! !
'
58
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Tenths yri
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Dials, gauges and scales . —CENRETID
looking at tenths

15 litres

7.
14 volts 8. 54kg ‘ '[i" ) i
27°C 9. 750 RPM il T |

26 watts 1. Give the fractions that are shaded in each of the grids.

. i
170 kPa 10 450 mL a. Shaded area: b. Shaded area: ¢. Shaded area
75°C 11. 440 grams .02 NS Zoor

2

40 mg 12. 1380 cc

Sensible numbers

Differentwords couldbe used. The
answers should be discussed as a

group.

d.Shadein 12=13% e. shadein 26=2%
$6 a kllo 3. Use a calculator to find:
72 kilograms 2 Ssmosameas IINWI 01

22 kilometres
$46

38 minutes

b istesamess NIIWTI b
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ACTINTIY SHEET

p.17

Scales

Mark on the sceles these numbers: 387, 7.6,101.9, 525, and 69.8
3.9 is done as an example.
o l””|ll|Il””['|||l]||||”||]”||]r”_l |lll]IHIIIIH]””I””“||l|||||||'”||”|]|”l| 'I||||”I””]|llll TITTITTY
|° 1 2 3 f 5 e T 8 ] 10 1A}

3.9

(] S B e e L AR R R R AR
36 37

o=

TIT I T T[T T T T TTTT

g
w
-

387

0 llll]l”ll “IIIIIIIHHIIIIIIIIIIIIIIIIIIHIHIlllHIIIIIIIIIIIIHHIH”IVHIIHIIIIIIIII-HIIII IIIIIIIHII'-TIITI
" T " du

|
525 R
® [
00 - o e 05
1019
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Bill's drive to work

O b.27km c. 55km
d. 4.4 km e. 23km

(2] c. 5%

b.27o
d.4% e. 2%

® a.34km b. 32km

PRACTICE SHERT

‘ Temperature

1. The average daily temperature during April was twenty three point one
°C. Write this temperature in figures.

23-1°¢

2. Ludmilla had her temperature taken.
The thermometer looked like:

What was her tsmp 2 39.3°%C

3. For what temperature is this thermostat set?

Room temperature setting

4. A comfortable room temperature is 20.6°C.

Show this on the thermometer.
- " " 0 i 12 24 1 0 .;
‘ 5. A summer temperature was 32.7°C.
Show this on the thermometer.
. lITTl[IIIIIIIl‘l]IIIIIIIII[IIfTI’Il’
.ll n n 'n M n n o
(ISR IR TN AASTB, Mcrr. Anderson & Tost, 1994
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NOMERACY ON THE LINE

Decimals -
further places




TRAINERS' NOTES

NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
COORDINATION UNIT

Decimals -

Purther p

Pmdde
. This is the second section on decimals. It mtroduces the second and third decimal
’ places in two parts which cover: reading, writing, and saying decimals; how they

relateto fractions; comparingtheir values; and reading and plotting decimal numbers
on scales in the context of measurement and graphs.
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TRAINERS' NOTES

Weias 2o prepare

For each trainee you will need:

4 a copy of the following Practice and Activity Sheets
Looking at hundredths

How tall is 1.92 metres?

Paint thickness

Hundredths - the second decimal place
Data sheet

Rounding off

Reading thousandths |

Decimal place value chart

Dicing with decimals - game 3

oo 0000o

For each group of 3 or 4 trainees:
4 photocopy Double zero three and nine activity, part 1 and part 2. It is preferable

to photocopy them onto a different coloured card for each page. Cut the pieces
up and place into envelopes or plastic bags labelled:

L  Double zero three and nine - paret 7
O Double zero three and nine - part 2

¢ prepare separate labelled envelopes or plastic bags containing one set of the cut
up cooperative logic activities and a set of the digits from page 28:
O What's the aumber? - 1, 2 3 and ¢

O What's the number? - numbers

It is best to photocopy each of these activities onto different coloured cardboard.

Ostional

Make an overhead projection transparency of each of the following sheets:
Q  Paint thickness
Q 700 square grid

ggaqemaw seeded
Dice (6 or 10 sided) - see Dicing with decimals
Tape measures - see #ow ¢all is 1.92 metres?

64

Decimals - further places p. 2 w—




Octtine of section

TRAINERS' NOTES

Section: Decimals - What's the

point?

Introduces the first decimal

______place - tenths. Needs to be
completed before starting this
section.

ere trainees
able to complete most
of the activities in the

section?

Similar examples need to be
practised until the group is
confident with tenths.

Part 1
. The second decimal place

-

T~ < Looks at hundredths as

A 4

decimals, fractions, and
plotted on scales. Also
compares decimals such
as .28 and .3

Looks at thousandths, and

Part 2
The next decimal place

puts together the three
— — — — decimal places, including
the use of place value

l

charts.

Part3
All three together

Uses a group activity and

cooperative logic problems
— 7 7 to review the skills and

knowledge covered in the

END
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two decimals sections.
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‘ TRAINERS' NOTES
Pant 1: The second decimal place

Presentation

Get trainees to refer back to /¢ was one of those days
from Decimals - What's the point?

Ask:
¢ Which numbers in this have two figures after the deC|mal
point?

Write these on the board:
1.92 21999.00 65.78 45.97 1.25

Ask:

¢ How do you say these?

4 Remember that 3.9 can be said as “three and nine tenths”
¢ Can you say these numbers as fractions?

Discuss the different ways of saying and
writing these. .

1.92 - one point nine two

or

1 %%, - one and ninety two hundredths.

Discuss that the second decimal place indicates
hundredths, written as'/1go ths eg.?/i0pis two hundredths
which has a much smaller value than two tenths.

Using your transparency refer back to the grids from the
tenths exercise.

Ask:
4 How could we show Yigoon this grid?
4 How many squares would we need?
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Draw a 100 square grid on the board or use one on an
overhead projector transparency (see page 15).

Ask trainees to explain how you could use this grid to show
Y100: %100+ %2100 €IC. (shading in 1, 2, 92 out of 100 spaces).

Ask trainees to use question 1 on the Practice Sheet:
looking at hundredths to shade in the decimal parts of
the other numbers on the board .78 25 .91

Also get them to write the number as a fraction in the
space below the grids. Similarly they should do question
2, writing the decimals in fraction form.

As a group go through their responses to the first two
questions on the sheet and ask them to say the numbers
aloud both in decimal and fraction form.

Ask:
4 Why shouldn’tyou say point “twenty-eight?”

Now ask:

4 What would a number like .03 look like on
‘ the grid?

4 What fraction is it?

4 Is the zero important?

¢ Why?

Ensure that everyone understands that .03
is %h00and that it is much smaller than /.
Compare on the 100 grids if necessary.

Trainees should complete the Practice Sheet by shading in
the .03, .09, and .20 examples, and writing out questions
3 and 4 as fractions.
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To finish off, write some more numbers with one and two
decimal places, such as 6.28, 54, 1573, 11.06, 405
on the board, and get trainees to take turns to say them out
loud - encourage them to say them as digits, "six point two
eight" and as fractions, "six and twenty-eight hundredths, or
five and four tenths."

As they do this ask them also to write them down as
fractions. eg. 6%%100 , 5 %10, and to make a rough sketch
of them using a quick grid. Drawing a grid for themselves
as a final step will reinforce the difference between tenths |
and hundredths and allow you to see if the group members
really have understood the concepts.

ﬂm@-ﬁmwa 7.92 wmetres?
Say: ' |
Remember Bill from the /¢ was one of those days story?
¢ He was 1.92 metres tall.

Ask: ,

4 Is there anyone here taller than Bill?
4 How tall is 1.92 metres?

4 Do you know your own height?

4 Do you know it in metrics?

Use their responses to link 1.92 metres and 1 metre 92
centimetres. (Centimetres are hundreths of a metre.)

Hand out the How tall is 1.92 metres? Activity Sheet.

Get trainees to work in pairs and encourage
them to discuss their responses. Allow time
for people to measure their heights and
complete the sheet.

Ask:

¢ Who is the tallest here?
Write all the heights on the board as decimals and get
trainees as a whole group to put the heights in order.

To further reinforce the language and understanding of the
second decimal place hand out the Paint thickness
Practice Sheet.
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== TRAINERS' NOTES

When trainees have completed the sheet, check their
understanding by roughly drawing the line on the board or
using a prepared OHP transparency of the practice sheet
and getting trainees to tell you where to plot the paint
thicknesses.

Check that they know which thicknesses are below 0.85
mm or above 1.15 mm. Also use the sheet to check the
use of subtraction when subtracting the smallest value
from the biggest to work out the range

Flettuity - Dectung with dectmals

Game 3 extends the thinking from Dicing with decimals -

. games 1 and 2, into the second decimal place. It also
emphasises the small value that numbers in the
hundredths space really have.

gmg

It follows the same rules as Game 2 except that the dice
will be tossed nine times and there are nine spaces to be
filled in. The targetin 9.99

This game really tests players strategies and
understanding, as, on the whole, high numbers need to be
put in the third column (the hundredths) to avoid going
out.

‘ Hand out a copy of the game Dicing with decimals- game
3 to each person.

Explain the rules of the game:

@ This time | will toss the dice 9 times.

¢ Each time | toss it you have to fill in one space in the
grid.

€ This must be done before the dice is tossed again.

@ The space you fill can be anywhere above the double

line - this time it doesn'’t need to be line 1, then line 2

etc. '

& At the end of 9 tosses all of the spaces should be filled
in.

@ Now all the numbers should be added as in game 1
and game 2. 69
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TRAINERS' NOTES

4 If you are over 9.99 you are out.
¢ The closest to 9.99 wins the round.

Evtencise

4 Scores can be worked out as in games 1 and 2 (see
Decimals - What's the point?) the difference between
your total and 9.9 is your score.

Examples of play are shown below. A six sided dice was

used.
Numbers Player A Player B
rolled
453,2,1,1,6,3,5 S ¢ | 2 ¢ 5| 3
71 ¢+ 3 6 2 6 !
3117 |5 1 5| 3
919 |3 g 6 7
Optional Score Optional Score
9.99 9.99
-9.93 8.67
0.06 1.32

Player A wins the round with the lowest score of 0.06.

Finish off by handing out #uadredths - the second decimal

place Practice Sheet, which reviews and reinforces the
ideas covered so far.

Part 2: The nevt deccmal flace

Reutew

Handout Data sheetand Rounding off Activity Sheets and
use these to review the first and second decimal places
before starting on the third decimal place - thousandths.

70

NAITR Marr Anderson & Tout 1994 Decimals - further places P 8



TRAINERS' NOTES

pmema'ax
Say:
So far we have looked at the first two decimal places.

The first decimal place is the tenths.
The second is the hundredths.

Ask:
¢ Do you know what the next decimal place represents?

¢ What numbers do you know of that use three decimal
places?
- Anything you buy?
- Anything you see at home or use at work?

Use trainees answers to collect some applications that use
. thousandths. Some examples could be:

@ Weights of shopping items: kilogram, kg and gram, g.

EXPORT GUALITY RUMP STEAK M'"”M“m
|
USEBY 22JUN93 1811t
.

I 'Pmmwnmm_
: 638 1,086

BY
—— s lll 95 160893
2513110120 :
' S&‘?&éﬁ%‘%‘:ﬁ%ﬁ‘éﬁm _YOTAL PRICL NET WTkg Imu?t’%f

137
1.056kg = 1kg 56g 0.266kg = 2669

EPAL-234 PRODUCT OF AUSTRALL  LEP RHRGERATED

‘ @® Lengths in metre, m and millimetre, mm. For example
from car sizes:

A |
O===0-=

T 4725mm |

Capacity 2.164 litres 80 - 120km/h 9.8 sec

Power 93 kW @ 5,200 rpm Stop from 100km/h 52.7m 76 %g
Torque 185 Nm @ 4,400 rpm Overall consumption 9.6 1/100 km
0-100km/h 12.5 sec Kerb mass 1,365 kg

0-400m 18.4.sec Towing 1,100 kg

60 - 100km/h 8.4 sec

e.g. 4725 mm = 4.725m 71
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TRAINERS' NOTES

Hand out Practice Sheet Reading thousandths, which
gives practice at writing decimals to three decimal places.

HAetiucty - Dectmal place uatue chart

Use the Decimal place value chart sheet to
work through writing decimal fractions as
both digits and words.

elate decimals and' the
meamng to a grld called

Work through the first three examples (done
on the sheet) with the group. Discuss any
issues that arise - particularly about puttlng
in the zeros.

. zeros after the decimal |

Get trainees to fill in the gaps in the rest of the decimal
place value ebart

There is a blank Decimal place value eharé included on
page 25 if you need it for further practice. You could read
out numbers and ask trainees to fill them in on the sheet.

In particular, get trainees to look at parts g),

h), i), which are all variations of 5.8. " When comparing numd
“see'which'is blgger it it

Ask: heipful ‘to'add zeros 't th
& Whatis the difference between the answers °_“§ of thfl’ digits after thi
to g), h), and i), - 5.8, 5.80, and 5.800. »Z_“'““‘a point "peg

Discuss these answers and point out that
we can assume that there are zeros at the
end after a decimal point so 5.8 = 5.80 =
5.800

\ _thereforp“s__mal.lgr th

Parnz 3: AU three tagether

HAetiuity - Dodble sens three and uine
To each group of two or three trainees distribute an

envelope containing the activity Double Zero Three and
Nine - Part 1.
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Say:

¢ Take out the cards and find the three cards containing
the shaded grids. (Hold up a card containing a grid and
show it to the trainees)

4 Lay the three grid cards in a row on the table. These
cards will be at the head (top) of three columns.

4 Pick up another card. Read it and together, place itin
the column with the grid that has the same meaning.

¢ Keep doing this until all the cards have been placed.

Allow time for this to be completed. Check that the cards
have been appropriately placed by comparing group
responses or alternatively by moving around as they do it
and asking trainees to reconsider if you see anything out of

‘ place. :

Now hand out to each group the second envelope: Double
2ero three and nine - part 2.

Say:

4 This time the cards all have decimal fractions or
measurements on them.

4 Arrange them into the three groups already in the table.

4 Again do them one at a time, as a group.

4 Don't worry if there are different numbeers of cards in
each column.

Allow plenty of time for the placement of
‘ these cards. Again offer assistance when it
is needed.

The quickest way to check their placement would be to

give each group a copy of the answer sheet and ask them
to check it themselves.

Finish the activity by asking:
4 Which did you find the most difficult?
4 Is there anything you are still unsure of?

Response to these questions, as well as your own’
observations, should indicates whether more time needs to
be spent on any aspect of this section.
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= TRAINERS' NOTES s

/@m&;—eaopamemmdeau

This activity uses a cooperative problem solving structure
to reinforce what students have learned about decimals. [t
encourages them to use the language of number and
decimals whilst solving the problems together to find the
unknown numbers.

Each person has clues important to the solution of each
problem. By combining these clues the group can reach a
unique solution.

pmmm&’aa
Divide the class into groups. Four is an ideal number.

Say:

¢ In each envelope there are clues to help your group find
a mystery number.

¢ Each problem is to be solved co-operatively, and you
need to work together to find an answer.

¢ You all have different clues, so it is important to listen
as each clue is read.

¢ Your clue should not be shown to anyone else - it must
always be read aloud.

(If any student finds the clues hard to read, help them by
reading the sentence over with them before they begin.)

Give each group an envelope of numbers (or digits) - tell
them to open it and leave the numbers in the middle of the
table to use with all of the four problems.

Then hand to each group, an envelope containing problem
What is the number? - 1

Say:

¢ Open the envelope. .

¢ Share out the clue cards. (Some trainees may receive
two cards depending on the size of the group.)

¢ Take turns to read your clues aloud to the group. (Do
not show your clue to anyone else.)

¢ As you read each clue move the numbers on the table
around.
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4 Keep reading your clues aloud until you all agree that
you have an answer.

¢ Finally, check all your clues again to make sure your
answer is OK.

¢ Ask for the next problem.

Give the problems to the groups one at‘a
time in the order they are numbered
(approximate order of difficulty).

We have included moveable pieces in these
problems in order to discourage students
from using pencil and paper. When
members of a small group start to work out

. solutions by writing, one person usually dominates, and
co-operative problem solving is replaced by individual
problem solving.

Although answers have been included it should not be
necessary to check them or to ask the teacher for
correction. The group should be satisfied for themselves
that they have met all the conditions. This is the beginning
of the notion of self checking which should constantly be
reinforced by you as a trainer/teacher, eg. checking
subtraction by addition.

® ?mmmm

&
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ACTIVITY SHEET

looking at hundredths

1. Shade the grids

2. Write these decimals as mixed number fractions.

a) 432= 455 b) 854 =
C) 7.43= d 977 =
e) two poiht eight six =

f) three and seventeen hundredths =

3. Shade the grids and fill in the spaces.

3

a) 0.03 = 700 b) 0.09 = 55 c) 0.20 =
= three Aundredths = =
4. Write as mixed number fractions.
a) 202=2 700 b) 4.06 =
d) 830 = 76

NAITB, Marr, Anderson & Tout, 1994 ”
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ACTIVITY SHEET

Hundredths grid

7'
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centimetres (cm) as shown.

C

2m

90

80

70

60

50

40

30

n
o

3

Gl oo b b e b

a0

P
o
centimetres, cm

bbb b oo oad oo b d oo oo oo b

A

* .

How tall is 1.92m?

Read the heights of the people below. Write them down in metres (m) and

Bill's height is 192 cm
= _1 m 9Zm
=_1.92 m

Mary's height is
=_m

Elle's height is cm

What's your height?
Get a workmate to help you measure your height. Use a tape

measure or ruler
My height is

=_m cm
= m
cm = m cm
= m
78
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Marco's height is

—m

—__Cm
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PRACTICE SHEET |
Paint tln’ckn ess

This is a section of an SPC Chart for paint thickness.

» Use it to plot the facts below.

eg. 1.14mm is done as an example. :n?:
1. Thedigital readout for hour 1 was 0.90 mm. 120
2. Atthe end of the second hour the readout ~> 7.9
was 1.20 mm. 110
o 3. Bill called out, “Zero point eight five” for
Aden to plot for hour 3. 1.00
4. Hour 4, one and eleven hundredths. 0.90
5. Aden shouted “One exactly” for Bill to plot
for hour 5. ' 0.80
6. “Point nine four”, called Bill to Aden for
hour 6. : 0.70
. 7. Oneand three hundredthswasthereading
for hour 7.

8. “Oh point seven nine” said Aden to Bill.

»  Which of these are outside the range 0.85 - 1.15 mm?

» What is the range (the difference between the smallest and largest)?

79
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ACTIVITY SHEET
Dicing with decimals - game 3

9 throws. Target is 9.99

T
_— ——o *~—

I .
Target: 9.99 Target: 9.99

! !

1 I
Torget: 9.99 Target: 9.99

| ‘
:
i I
Qo 80

ERIC
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PRACTICE SHEET

Hundredths - The Second Decimal Place

1. Draw a line joining up the matching items.

2.74 six and thirty five hundredths
13.9 6 Zioo

|IIII|IIH|IIH]HII|IH*|IIII|IIII|IIII||II
6.35 ' I;.s 2.6 2.7 2.8 29
6.59 thirteen point nine
0.18 1m82cm

36 37 38 39 40

BB LARARRRAR

6.05. | I —— 1T
38.7 six and five hundredths

1.82

2. Joe was not feeling well and went to the First Aid Centre.
Every half hour the nurse took his temperature.

Time 1.00pm |1.30pm | 2.00pm | 2.30pm
Temperature °C 38.37 38.4 38.29 | 38.08

a) When was his temperature the highest?

b) Put the temperatures in order.

smallest , 81 highest
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ACTIVITY-SHEET

Data sheet

PAINT THICKNESS On a car:

1.07 mm 1.2mm 1.12mm 1.1 mm

DISTANCES Bill travelled on a full tank of petrol:

388.3 km 379.7 km 401.9 km 385.2 km

TIMES Carl Lewis’ last 4 times for the 100m:

9.97 sec 9.86 sec 9.93 sec 9.9 sec

o 82
ERIC
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Rounding Off

In groups use the Data Sheet to answer these questions.

1.

=4 Dccimals - turther places NAITB, Marr, Anderson & Tout, 1994

Is it O.K. to round off all these measurements to whole numbers?
Should some stay as they are?

Arrange the data from smallest to biggest.

PAINT THICKNESS:

ACTIVITY SHEET

smallest ' | biggest

DISTANCES:

TIMES:

Finish these sentences using words from the box and numbers rounded
off - no decimals.

‘a. Carl Lewis ran in his last 4

100m races.

b. The paint on our cars is

c. Bill travels on a full tank of
petrol.

83
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' Reddiny thousandths

©@ a. Draw a line to match the tag (or reading) to the correct number.

b. Write the weight in grams. 1000 grams (g) = 1 kilogram (kg)

Productho. | B2657-54

Welght kg 078

PRICE/kg |  USE BY
$ 6.98 16.10.93
1.056 $ 7.37

NET WT kg I TOTAL PRICE

- ‘weightkg .~ .

USE BY 22 OCT 93
PRICE/kg  NET WT kg
$ 10.95 0.266 _

§ 2.91
TOTAL PRICE -
PRICE/kg |  USE BY
$ 4.99 01.12.93
4.831 $ 24.11

NET WT kg | TOTAL PRICE

als further places NAITB, Marr, Anderson & Tout, 1994

1585 kilograms

=___ grams

four point one eight three kg

=____ grams

seventy-eight thousandths of a
kilogram

41%% kilogram

=__  gram

point two six six kg

__266

84
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Reading thousandths s ?

@ Use the diagram to answer the questions below.

1400 mm

2620mm

T ) 4725mm o
I .
. Capacity 2.164 litres 80 - 120km/h . 9.8 sec
Power 93 kW @ 5,200 rpm Stop from 100km/h 52.7m 76 %g
Torque 185 Nm @ 4,400 rpm Overall consumption 9.6 1/100 km
0-100km/h 12.5 sec Kerb mass 1,365 kg

0-400m 18.4.sec Towing 1,100 kg
60 - 100km/h 8.4 sec :

Eg. a. How long is the car? _4725 ym = 4725

b. Howhighisthecar? ___ _mm= ____  m
c. Whatis the headroomforthefrontseat? _______mm=___  m
d. What is the headroomforthebackseat? __~  mm=___  m

e. What is the wheelbase (the distance
between the front and rear wheels)? _  mm=____m

=
8o
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PRACTICE SHEET

Decimal place value chart

hoo's| 105 | 1s o oths kmrr%orré | Number in words
a 2°5 two point five
b 71 8p3 |6 seventy-eight and thirty-six hundredths
c 40 |1 | 2| fourteen and twelve thousandths
d. |39 |37
e. . thirty-nine and eight tenths
f o four and fifty-three hundredths
g 58
h o five and eighty hundredths

five point eight zero zero

I ° eighteen and two hundredths

n. J twenty-one point zero three four

o. . 0|7

P. O 5

q- e three and seventy-five thousandths
r 1107} 1 |

s 8 |7 |0

t. ° thirty-nine hundredths

u. . ’ sixty point one nine five

V. ° forty-two and two thousandths

86
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Decimal place value chart

|100's| 10's| 1's (0| gths | Yoghsigoots) Number in words

87
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Double zero three and nine

part 7

-
I
I
I
|

three and nine hundredths
o

9
oo

three and nine thousandths

e -
9
3 Fa00

/%74%%%%%%
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" ACTIVITY SHEET

Double zero three and nine

part 2
8>r _________

3900 | three point nine
3009 | three dollars ninety
39| three point zero nine
| 3:09 ithree dollars and nine cents,
|
|

three point zero zero nine
| A J

i 3 kg and 9 ¢ 3 mand 9 mm

3m 26mm 40 60 80 100

I I
| AL AN AN LARAN AR AR LA AN RN LR AARE AL I
| § I | I I | | ; |
I I
I I
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What's the number? - numbers

“Tolel o6
1 |7 1|7
2 | 8 2 | 8
3|9 3|9
4 | o 4 |
5 5

30
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Whet's the number? - 7

The number is less than 3

® There are four digits

The number is just bigger than 2

There is a zero in the number

There are almost 50 thousandths

Two of the digits are 4 and 9

91
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- ACTIVITY SHEET

What's the number? - 2

The number is greater than 10

The second digit is twice the first digit

The three digits add up to eleven

The tenths figure is an odd number

The decimal part is a half

The number is less than 100

32
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What's the number? - 3

The number has 3 digits

® The number is bigger than five
The number is smaller than 6
The middle digit is 3
o

The last digit is three times the second digit

All the digits are odd numbers

93
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ACTIVITY SHEET

What's the number? - ¢

The decimal point is not at the end

Only the digits 1 to 4 are used

There are no thousandths

The digits are in order from small to big

There are more hundredths than tenths

It is a decimal number with four digits

34
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ACTINITY SHERTY

looking at hundredths

432 = O-g,- b} 854= 8,%%
3

148 = 7%, q 877= 7,',!;0
o woponegus= 2.5 = 21
0 thiee end seventsen hundredths = 342 = 3.7
3. Shade the grids and fill in the spaces.
g om= ;L o 009= g g 02= 7,

= nine hundredKs = Mqu hundrndHs

= (e bondredths

4. Write as mixed number fractions.

qz.m-l;},— b) 4.06 = l;.:‘,',
8 30
Q0= 755 9 830= 8 oo
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Devimals « fuether plices

Paint thickness

This is a section of an SPC Chart for paint thickness.

> Uss it to plot the facts below.
og. 1.14mm is dono as an example.

1. Thedigital readout for hour 1 was 0.90 mm.

2. Atthe end of the socond hour the readout

P

was 1.20 mm.
3. Bill called out, "Zero point eight five” for o7
Aden to plot for hour 3. 10 B¢ 5
=
4. Hour 4, one and eleven hundredths. oso Ede ¢

5. Aden shouted "One exactly” for Bill to plot
for hour 5.

8

8. -"Point nine tour”, called Bill to Aden for
hour 8.

7. Oneandthree hundredth: th ding
for hour 7.

8. “Oh point seven nine” said Aden to Bill.

»  Which of these are outside the range 0.85 - 1.15 mn?
X and 8

> What is the range (the difference 1 the lest and largest)?
1120 = 0.1 = 04l mm

Q

E

Aruitoxt provided by Eric

RIC
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_Devinds - further plices

NAITB, Marr, Anderson & Tout, 1994

ACTIVITY STHIEL

How tall is 1.92m?

Read the heights of the people below. Write them down in metres (m) and
centimstres (cm) as shown.

[ERSTUHI NN PTR TSRO NA/TD, Mary. Anderson, & Tous, 1994

PRACTICE SHELT

Huadredths - The Second Decimal Place

1. Draw a line joining up the matching items.

274 six and thirty five hundredths
139 )
6.35 23 15 1 1
8.59 . thirteen point nine
0.18 1mé2em
» 7 » » 40

387 six and five hundredths

n

H
1.82

2. Joe was not feeling well and went to the First Aid Centre.
Every half hour the nurse took his temperature.

Time 1.00pm }1.30pm | 2.00pm | 2.30pm
Temperature °C 3837 | 384 | 38.29 | 38.08

&) Whon was Hs temperature the highes? /- 30 gm.
b) Put the temperatures in order.
28.08 3%.29 38.31 384
smatest highest

NAITB, Maurv. Anderson & Tows, 1994
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m PRACTICE SHELT

Rounding Off ' Reading thousandths  »s !

© a. Oraw a line to match the tag (or reading) to the correct number.

In groups use the Pete Sheel to answer these questions. .
b. Write the weight in grams. 1000 grams (g) = 1 kilogram (kg)

1. isit O.K to round off all these to whole numbers?
Shouid some stay &3 they are? NN
Paunt Hudenss cln.'(wxd.x on A purfote. ey Greper—— 1 kilograms
Proranws debindely OK. to mund off. WalghtEy | 078 = 1056 grams
. 7 N
Qace rirae should chauy as Hoy are.
i e .

2. Amange the data from smallest to biggest. L PRICE/kg | USEBY )
.APNNTTHICKNESS' 1.07 ') 112 1.2 $oss 10.10.93 four point one eight three kg
‘ : - 1898 $ 1 4183 .

smafiest biggest ‘ NETWTkg | TOTALPRICE - grams
DISTANCES: 314.9 , 385.2  3§8%.3 4019
s 9.86 .9 . .97
TIMES: 1 1.3 2 _ seventy-eight thousandths of a
4.183 idlogram
&;
3. Finish these sentences using words from the box and numbers rounded - 18 9
off - no decimals. .
abont aeerly o/most approximately USEBY 22 0CT 83 | ‘
Just over Just sader « bit over PRICENQ  NETWTkg 48 iiogram
$ 1098 0.200 - 4931 gram
s Cart Lowis ran MM,U"_“& in his last 4
100m races.
b. The painton ourcais [maau dm‘wll | man thack .
7 PRICE/kG |  USEBY poirt two six six kg
¢ Bill travels MM)_MM&MIMM ) ’:;" ;‘::":. T . _266
petrol. NETWT kg UOIALPMCE

BESTESR TR TN RHISSN— NAITB, Merr, Anderson & Tous, 1994 T A TN, NAITB, btovr, tndersom & Teas, 1994
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PRACTICE SHEET

Reading thousandths - page 2 Decimal place value chart

00w 108 s jolfyre fondped Number in words

| |2=is5 two point five
' 8ri3 16 seventy-eight and thirty-six hundredths
=l0 |1 fourteen and tweive thousandths

N fhree kundred ank sanehy Theis poinF camn of
Hree handmd and masty R and Cavn aths

thirty-nine and eight tenths

four and fifty-three hundredths
& b exat
ve  po ’:‘3

@ b. 1400mm =1.4m

[ I - 4

C. 965mm = 0.965m

~

w
w|o|=]|~

-~
W

d.  925mm = 0.925m :
bue and acqht deaks
five and eighty hundredths

O | five point eight 2ero zer0

Hwo Anadred and —Kee powl Cowen oha o
e et o b b <o warima Incdefiss

e goint e Ave
o Hheen and Fue lundied g
eighteen and two hundredths
uwunwu Ronaky- e
Mousoraths or 9 _p.‘d-m A Rve
twenty-one point zero three four
Seven pOIAT 1O MO SARA. o
Saven  wrdk  sann Heusandths
- hve Punsarddls | o
sem point 9o nina LY
three and seventy-five thousandths
[ona. huadred and ceven pornt rem o &
D hundred ard saven and ome huadmdth .
Wt eidht saen ten
0 ”.:‘.,l»“ and un&r‘\n.u.d‘lh

7
thirty-nine hundredths

e. 2620mm = 2.62m

olo|w|lajln|ln|a|ls|2|w]|s
L3 )
“lo|®|YV|w|®|®|ln|x

Via|NH |o

"8 P PP I EY - e

AN|WwW o]~ —

L

[}
o|l-|wleleloleelo

c
o
O

&

S| sixty point one nine five
2| torty-two and two thousandths

ofe|o|~|a]a|o|o|uw|w|[o|a]la]o]o

BEST COPY AVAILABLE

<
.F
»
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3%w three aod oive thousavdths

three poivt zero zero oive

3hgand 99
3 mand 9 mm

Double zero three and nine

3.009

3%0  three and vive Auvdredths

three point zero oive
3.09
three dollars avd vive ceots

3mand 9 cm

What's the number?

l.

S WwN

2.049
12.34
5.39
24.5

Decimals - turther places
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three avd vive tevths

%

three poiot oive

3.9 3.90 3.900

three dollars vivety




NUOMERACY ON THE LINE

Percentages of your life
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TRAINERS' NOTES

NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
COORDINATION UNIT

Percentages
of your life

p : .
The idea of percentage pervades every workplace. % is one of the most commonly
. seen symbols when workplace figures are recorded or presented. It is used to
describe market shares, quality of production, rates of attendance, wage rises and
deductions, and countless other statistics. Percentages are used repeatedly in
workplace charts and tables designed to motivate workers to greater productivity
and company involvement.

Itisimportant therefore that workers have a clear idea of what percentages are telling
them and how to calculate with them with understanding.

39

Percentages of your life P.1 m—
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TRAINERS' NOTES  semm—

Backgrownd

The activity begins with familiar things that your trainees will probably have heard of

through work, the union, banking, and shopping. Most have been in the news quite
often.

Beginning mathsideas with things people know about, makes them feel comfortable
and confidentto go on. This activity combinestheidea or concept of percentage with

a chance for people to share what they know about and express their opinions on
some issues which affect them as well.

Thefirst part of this activity is done in small groups. There are many reasons for this:

4 it involves people actively at the beginning of the session rather than the
trainer doing most of the talking;

4 it is less threatening for most people than starting off alone;
4 talking and discussing are effective ways of learning

4 there is a chance for the class members to share what theyl know witheach
other;

@ people in the class who may not know something will not feel stupid or left out;

4 it gives the trainer a chance to find out what people know, early in the session,
rather than assuming they know nothing.

Wtiat to prepane

Photocopy pages 10and 11, one set for each group offourtraineesin yourclass (best
on coloured cardboard if you have some). Cut out the shapes and store each setin

labelled envelopes@ and @as follows. In each envelope number @there should
be:

¢ 7 different short statements (eg. A Wage Rise);
¢ 7 different percentage squares (eg. 4%); and

4 7 different complete sentences (eg. for every $100 you earn you will get an extra
four dollars).

In each envelope @ there should be the set of cut out diagram cards (page 12).

For each trainee you will need to make:
4 a photocopy of the following sheets
(J  Summary sheets
[ People and their jobs
[ People and their jobs - sheets 1 & 2
o [ caleutators 100

Percentages of your life D2 se—
NATITR MAarr Andeveon £ Thut 1004



TRAINERS' NOTES

Outtine of cection

Trainees match up a series of

Part 1 sentences and percentages in order to

— — —focus their existing knowledge of
percentages and to emphasise that
percentage means out of one hundred.

Familiar percentages

Sentence cards are matched with

diagrams of pie charts and 100 square
Part 2 | __grids to concentrate on familiar
What do percentages percentage diagrams, encourage
look like visualising, and further develop the |dea

of percentage.

Give worksheets from Strength
in Numbers to practice with.
Pages FP 35, 42, 43

_~"Do trainees need™~~_
_ theidea of percentage _
o reunforced’? _

Part3 ________Development of in the head methods to
Focus on four percent work out rough percentages of people's
wages.

¥

' Usi ﬂpl art 4I lato ______Use of the calculator percentage button
ing the calculator 1™ to calculate exact percentages.

Examples from the workplace
would be best. More practice
problems can also be found in
Mathematics a New Beginning,
page FA 15 (FA 16 for students
with good language skills).

“"Do trainees want™~~
further examples to
_practice on? _~

N\
- The next section on percentages,
END ————
Percentages at work, looks at
101 expressing numbers as percentages.

= Percentages of your life  p.3 e
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TRAINERS' NOTES
Part 1: Pamiliar percentages

Precentation

Arrange trainees into working groups of four at the
beginning of the session - grouped around the tables is
best - not in a line.

Ask each group to empty their envelopes and match each
short statement with the most likely percentage square,
and the most appropriate sentence. Hold up one of each
to make it clear to the group.

Walk around among the groups to encourage argument
and discussion.

: “Some answers mlght be't pen to
. argument because they change -
-+ over time or in different -
S compames Thls does

When they have finished, ask one group
to give their solutions and check that the
others agree. Any disagreements should
be discussed by the whole class.

To make sure that the relevence of 100 is
discussed, get class members to read
out one or two of the sentences and ask
why the 100 is in them. eg. A Wage Rise,
Holiday loading.

Statements which are likely to provoke useful

discussion are:

® 700% - Pure Hew Wool - Completely one thing -trio.
Remember the main point is 100% means the lot or the
whole thing. You could compare this with similar
common labels such as 100% cotton, 100% pure fruit
juice, all of which mean the whole lot, pure, complete.

Ask trainees to think of other expressions which use
100% and analyse their meaning.

¢ 150% - Time and a half- $12 becomes $18. People
can be confused by a percentage which means more
than a whole - the emphasis is on getting all you have
already (100%) and then an extra 50% as well. The
diagrams of the next part may help.

102

Percentages of your life P-4 —
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TRAINERS' NOTES

¢ .05% - Blood Alcohol/ Content - may
also confuse if people try to look at
its true meaning. (It really means
that in every litre (1000 ml) of blood
there is half a millilitre of alcohol.)
Much less than 1 in every 100 or 1%

It would be better to talk about the .05% and 150% when
you have the diagrams in front of the groups. Another
percentage to mention is the Medicare Levy Wthh has
risen from 1.25% to 1.4%.

Part 2: What ds perncentages lsok
beke?
A eteuery

With the pieces still laid out in front of the groups, give out
envelope @ - percentage diagrams.

Presentation

Ask the groups to match up as many of these pictures as
possible with the percentage groups in front of them.

Warn them that not all diagrams will match up.

. Allow time for discussion.

When groups have matched all possible

diagrams, check that they all agree and

then ask the following questions:

¢ Were there any diagrams which were
tricky to match up? Why?

¢ Look at the diagrams which do not match up and see if you
can decide what percentages they are.

The 05% dnagrams?ﬁ hdl t

Hopefully the sharing of thoughts within the group will
mean you do not have to explain too much. However it
would be good to summarise quickly the main
percentages (25%, 50%, 75%, 100%). You can use the /3
picture to introduce briefly the |dea that ¥ of 100 is 33'4%
or 33.33%

g Percentages of your life pP.5 e




TRAINERS' NOTES
Part 3: Pocus an four percent

HAoteuety
Get groups to put away all cards except the 4% pay rise
set. With trainees still sitting and discussing in small
groups, pose the next question and advise them to use the
cards in front of them to get a rough answer. ‘

Ask:
¢ If you got a 4% pay rise tomorrow, approxmately
how much would you get?

As the groups are discussing - walk around and listen to
how much they are able to work out for themselves.

Optional questions:

Put these questions to small groups who are having trouble

getting started.

¢ The sentence on the card here says: "For every $100
you earn you get extra $4. So if you get $100 a week
now, what would your rise be?"

¢ If you get $200 a week now, what would your rise be?

¢ How many hundreds of dollars do you earn each week -
roughly?

4 Do you earn closer to 300 or 400 dollars each week: So
about how many extra $4 dollar bits would you get?

Give groups a chance to discuss thoroughly.

Summarise with the whole group:
% of $7900 is 7 & $¢ or $6
$% of $200 is 2 & §¢ or $8F
8% of $308 is 3 x $¢ o $72

Ask:

¢ If you were an executive manager who gets $900 per
week, what would the rise be?

¢ What did you do to work that out?

4 Is there a pattern or rule?

Try to get trainees to say this in their own words. Ask
questions to help them explain their methods until
Q _everyone feels confident.

- T —— = Percentages of your life P.6 o
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TRAINERS' NOTES

Aeteucty - Pesple and theer jobs
Use the sheet of People and their jobs
to allow the class to practice this
technique until they are confident. Make
up questions as you go, such as:
¢ 5% of the cleaner's weekly salary
© 3% of the accountant's weekly salary
$ 10% of the teachers weekly salary.

Agreement among the group is usually a
good check of correct answers but if in
doubt use a calculator to check (see next section for the

method.) Use the Practice sheet Sheet 7 - People and
® édeir jobs to reinforce and practice these skills.

When students are dealing easily with 300, 400, 900, try

the annual salaries from People and their jobs, with

questions like:

$ What is a 4% pay rise?

 What is a 6% pay rise?

eg. $30,060 - find ¢%

30 000 is 300 hundreds
so we want 300 lots of $4
300 x $¢ = $1200

Use the Practice sheet Sheet 2 - People and their jobs

to reinforce and practice skills with larger amounts.

setiucty - Pencentage discounte
Another short cut method for finding percentages is the

"cents in the dollar" method. In this case the percentage
matches the number of cents in each dollar.

eg. 4% means ¢ cents in each dollar
10% means 10 cents in each dollar, etc

Give an example:
a discount of % off an item costing $20 is:
4% means ¢ cents in each dollar
50 4c x 20 = 80c discount.

To practice this "cents in the dollar' method hand out the
Practice sheet Percentage discounts.

q:ércentages of your life p. 7 w—
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TRAINERS' NOTES

Part @: Using the calewlaton

Presentation

Suggest to the class that sometimes you need to be
able to check figures like this exactly. For instance, to
make sure the pay office has got it right on your
cheque after a 4% pay rise.

The quickest, easiest and most accurate
way is with a calculator.

Ask:
4 How would you go about calculating
exactly 4% of $465 on a calculator?

Give out sets of calculators and allow a
few minutes for people to try out ideas.

Briefly acknowledge any ideas which lead to correct
answers but go on to highlight the particular use of the %
button.

On the board write this sequence of
buttons for students to follow:

[4] (6] [(s] [(] ([4] [2]

Try out a few problems together such as:
4 What would be a 12% discount on a
$635 video?
Answer: $76.20
¢ What would be a 15% tax on a $130 food bill?
Answer: $19.50
4 What would be a 1.4% Medibank levy on a salary of
$32,650?
Answer: $457.10
4 What would be time and a half on an hourly pay rate of
$18.62?
Answer: $27.93

106
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Possible questions:

¢ How much would you trust the
calculator?

® What happens if you press the wrong
button?

¢ How could you check your answer?

Briefly discuss how previous methods of
rough calculation should be used in conjunction with
calculator methods.

For example with the video,
$63S is close to S99
$600 is 6 hondreds

. §2% is 6 & $72 or $72.

The calculator gave $76.20. Our rough estimate tells us the
decimal point is in the right place and the answer is
reasonable.

Give out the Cafenlaters Practice Sheets which will provide
some examples for them to take away and practise to be
sure they can remember it all in a few days.

‘ " 107
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ACTIVITY SHEET °

Percentages of your life

S
A Wage Rise | 150%
Blood Alcohol Content 0
 (BAC) - 100%
A Home Loan Interest Rate 4%
Holiday Loading 9 8%,

Time and a Half Overtime Rate 05%

Pure New Wool 17.5%

Half Price Sale | 50%

108
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Percentages of your life

S

ACTIVITY SHEET

An extra $17.50 for each $100 of your wage
to make up for loss of overtime

For every $100 you earn you will get an extra
four dollars.

A pay rate of $12 per hour becomes $18 per
hour.

A product normally costs $60 but now costs
only $30.

For every year of the loan you have to pay almost
$10 interest for each $100 borrowed.

A percentage much lower than 1 %v

Completely one thing.

T RO ATICRN RO (U NAITB. Marr, Anderson & Tout, 1994
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ACTIVITY SHEET

Percentages of your life
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" PRACTICE SHEET

People and their Jobs

Bill, the car mechanic, earns
524,700 a year which is

Tibor, the doctor earns
about $675 each week.

$57,200 per year which is
about $1,100 a week.

Sophie, the cleaner, earas
abdout $300 each week which
is about $21,000 over a year.

‘ Mary, the accountant caras
$36,400 annually which is
about $700 per week.

Fan, the teacher, earns
$41,000 a year which is

about $790 a week. Jake, the carpenter, earns

around $550 each week which

is about $28,600 Por a year.
111 4 y
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People and their jobs - Sheet 1

Using the Activity sheet People and their jobs estimate answers to these
questions.

@ Bill, the car.mechanic, gets a 4% pay rise. Roughly, how much more will
he earn each week?

@ Jake, the carpenter, saves about 10% of his salary each week for a
holiday. About how much is this each week?

® 7% of Tibor's weekly income pays for cleaning. Approximately, how much
does it cost him?

@ Each week 12% of Tran's pay is spent on child care. About how much
is this?

® Sophie spends 7.5% of her weekly earnings on petrol. How much does
she pay for petrol each week?

112
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"PRACTICE SHEET

People and their jobs - Sheet 2

Using the Activity Sheet People and Their Jobs estimate answers for these
questions.

® About 2% of a doctor's annual earnings pays for membership fees. How
much would Tibor spend each year on memberships?

‘ @ 3% of Tran's annual salary is paid to her superannuation fund. How much
approximately, is this each year?

®In Mary's firm, the accountants receive a 5% allowance for travelling.
About how much is this for Mary each year?

- @Jake uses about 6% of his annual pay to buy tools. What amount of
‘ money is this roughly?

® For which of the six people is a flat rate pay rise of $10 per week better
than a 2% pay rise?

113
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Percentage discounts

© What would a 5% discount be for:

E.g. The soccer ball? 8% means 5 cents in each dollar
> Scx29 = 145¢c = $1.45 discount.

The hammer?

@® What would a 12% discount be for:

The folder?

The hammer?

® What would a 30% discount be for:

The hammer?

The soccer ball?

114
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PRACTICE SHEET-
Calculators |

Use the |[%] on your calculator to answer these.

&~ Approximate - do an answer without a calculator to make sure your answers
are sensible. .

1. A bed priced at $575 is discounted by 12%. What is the discount?

= approximate: exact answer from calculator:
575 nearly 600.
6 hundreds

® 12% = 6 x $12 = $72| _$69.00

2. Arefrigeratoris advertised at $788. You have a 15 % discount offer. How much
will you save?

~ approximate: exact answer from calculator:

3. Mina pays about $180 for petrol each month. If there was an extra 2% tax on
- petrol. How much would it cost?

~ approximate: exact answer from calculator:

113
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. | PRACTICE SHEET
Calculators - p. 2

4. A car plant makes a weekly average of 920 cars. This week production was
about 3% above average. How many more did they make this week?

= approglmate. exact answer:

sensible answer:

5. There are 645 workers in a company. 7% were away on Tuesday. How many
were not there? How many were at work?

~ approximate:
exact answer

sensible answer

at work:

116
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People and their jobs - sheet 1

Roughly $20
About $55
Approximately $77
About $95

$30

AP A

People and their jobs - sheet 2

About $1140, $1144 or $1200 are all ok.
Approximately $1230.

About $1800, $1820 or $2000 are ok.
Roughly, $1716 or $1800

Ao e\

Percentage discounts

1. 60 cents -
2. 48 cents, $1.44
3. $3.60, $8.70

Calculators

1. $69

2. $118.2

3. $3.60

4. . Exact answer 27.6

Sensible answer 28
Away: exact answer 45.15
Sensible answer 45

At work 6.00

o
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Sophie and Bill would be better off with the flat rate pay rise of $10 per week.
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NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
COORDINATION UNIT

Percentages
at work

pmm

Part 1 of this activity is to reinforce the trainees' understanding of the concept of

‘ percentages. Part 2 is to help trainees develop shortcuts for calculating percent-
ages from quantities such as 6 out of 200, 12 out of 300 etc. Ituses hands on material
that should allow trainees to develop their own "in the head" methods for these
calculations.

-~

Part 3 is similar to Part 2, but is for quantities such as 6 out of 50, 6 out of 20 etc.

Part 4 concentrates on how to calculate percentages (that are less obvious) from
quantities such as 14 out of 450, 62 out of 80 and 37 out of 40, using calculators.

s )
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TRAINERS' NOTES

Background

In this session we have encouraged the use of hands-on materials: the cut out
pieces and grids used to clarify percentage calculations. Workplace trainers will
know that in the factory, hands on experience, or doing it yourself, is basic to all
training and learning. The learning of mathematicsis no different. Using hands-on
materials in teaching maths to adults encourages visualisation and understanding
of ideas and mathematical rules.

By manipulating concrete objects, students learn by exploration and discovery, and
become active in their own learning. This seems the best way to distance students

from the realms ofthe ‘'mystifying magictricks'that maths teachers displayed to them i
when they were at school.

Teachers who try the hands-on approach with adults, have consistently been
rewarded with cries of "l see", "Now it makes sense" or "Why didn't they do it this way
atschool?" Sothe effort of cutting outthe bits and pieces is worthwhile and important.

Another advantage of hands-on materials is that students can return to them
confidently if they forget the process or the rule, or if they wish to check their
reasoning.

Many teachers and trainers involved in adult education were the victims of similar
educational methods as their students. Havinglearnt maths using traditional paper
and pencil methods they may not feel very confident with alternative approaches.
Trainers using hands-on materials for the first time may also fear the reaction from
trainees when they produce materials which they may think belong in kindergarten -
or primary school! But it isimportant to overcome these initial reservations. Once
you have used them and seen how effective they are, hands-on materials will
become a valuable part of your training.
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TRAINERS' NOTES

Wote - Ustng gride
The grids are used to allow trainees to see how quantities such as 6 out of 200, 6 out
of 25 can be related to 'out of 100". From previous work, (see Avreentages of pour

4 activity) the trainees should know that 2 out of 100 is 2%.
For example, for 6 out of 300, the 6 have to be spread evenly over the 100 Grid Sheets.

6 out of 300 looks like:

This hands on approach should help trainees see that 6 out of 300 is the same as
2 out of 100, which is 2%

Weiat 2o prepare

For each trainee you need a copy of:
( Defective parts

(1 Percentage attendance

Q) Working percentages

) Percentages - major facts

For each group of 2 or 3 trainees you will need an envelope or a plastic bag
containing:

4 Three 100 Grid Sheets

4 Two 50 Grid Sheets

4 Four 25 Grid Sheets

4 A set of small square pieces
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Photocopy the Grid Sheets onto light coloured cardboard.

Photocopy the small square pieces onto dark coloured cardboard.

To make the 25 and 50 Grid Sheets photocopy the #uadred grid (p. 16) onto light
coloured cardboard. Then cut the sheet into four 25 Grid Sheets or two 50 Grid
Sheets.

To make the small square pieces photocopy the #undred grid sheet onto dark
coloured cardboard. Then cut these into individual squares. One or two sheets cut
up into squares will provide plenty of these pieces.

NAIT ‘B, Marr, Anderson & Tout, 1994



TRAINERS' NOTES

Outline of section

Introduces the idea that to find a
Part 1 percentage you always need to know
Percentages of what? ~ 7 7 thetotal. Percentage means ‘out of

100", and is written as %

Part 2 Introduces and develops shortcuts to

Lots of hundreds — — — — change quantities such as 12 out of
. : 400, 18 out of 300 to percentages.

Part 3 Extends the ideas above for numbers
Eaul a L ____ __less than one hundred such as 7 out of
aulty parts 50, or 7 out of 25. '
Y
Shows how calculators can be used to
Part4 "
Using calculators [———— express quantities such as 7 out of 45
. 9 as a percentage.
END
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TRAINERS' NOTES
Part 1: Percentages of what?

Pudeou‘cdc‘aa
Put this question to the group.

Six people ring in to say they are sick, so they will be
absent. What percentage of workers are away sick?

Possible questions:

4 Can anyone tell me the answer?

¢ Is it possible to answer this?

¢ Is there enough information?

¢ What do we need to know?

¢ What is percent?

¢ Are the six from this section? plant?
company?

Now take this further by supplying
some necessary information.

p’lmm

Ask:

¢ Suppose the six are frorh a plant that employs 100
people, what percentage are away?

Discuss this question long enough to
remind trainees of the meaning of
percent.

Ask:
¢ What other ways can we write or say this?

Possible responses could be recorded such as:

6 out of 100

6 in every 100

6 per 100

6% .

6 over 100 or 5, 128

Distribute the envelopes containing the grid sheets and get
the class to model this 6 percent using the 100 grid sheets.

Q
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TRAINERS' NOTES

Part 2: Lots of bundneds

Precentation

Say:
4 Suppose the six are from a plant that employs 200
people.

Ask:
¢ Will this give a different percentage?
¢ What is it?

Get the trainees in groups to share the grids, and model
this situation. This will make sure they have a real picture
. before starting to do calculations.

They will have to put two grids together
like this:
eg. 6 out 200 is the same as

Ask:
o ¢ How many squares are covered on each grid?

Say:
¢ Suppose the 6 are from a plant of
300. )

Repeat the steps above to demonstrate
that 6 out of 300 is 2 %.

Now say:

¢ If we didn't have grids to look at, what calculations could
we do to get these answers?
First look at 6 out of 200.
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TRAINERS' NOTES

The trainees might say or do some of the following:

Just halve the six or
six divided by two

Try to get reasons for their responses?
If someone says divided by 2 ... ask why 27
This will help the others.

Some people may say they cancelled, meaning:

/6/3 in other words,

300/1 00 dividing by 2
6 3

200 ~ 100

. . 3
Use their responses to link »6260 = 400 = 3%

or 6 out of 200 is the same as 3 out of 100 which is 3%.
Don't bring up the cancelling routine if it isn't mentioned by
your trainees first. Logic is more powerful in the long run.

Repeat also for 6 out of 300.

pmmtc‘an

Ask:
4 What percentage would it be if there are eight sick people
from a plant of:
(@ 2007
(b) 4007
(c) 8007
9 How are you getting the answers?

Hopefully these sort of responses can be
pulled together to arrive at a general rule .

For 200 divide by 2
For 400 divide by ¢

For 800 divide by &
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Go on making up your own examples until everyone seems
confident. Using the hands-on material, allowing
discussion amongst the trainees and getting them to give
reasons for their responses, helps provide a range of
explanations and methods.

This makes clear that there is not just one way to calculate
these percentages quickly. This should benefit the
trainees: even those who already know some of the
shortcuts will have their understanding reinforced.

° Pant 3: Paulty parte

Distribute the 50 and 25 Grid Sets.

Ask:

4 Six parts in each batch are faulty.
What percentage are faulty if the
batches have 50 parts?

6 6
W ) A 0 O O I
with

50 50

® 12
DB DY,
gives which is

100

the same as 12 in one hundred
or 12%
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TRAINERS' NOTES

What percentage are faulty if the batches contain 25 parts?

6 6 6 .6
gives
25 25 25 25
24
which is the same as 24 in one
hundred or 24%
100
Ask:

¢ How did you use the grids?
4 How can we do these questions without the grids?

Discuss by writing their responses on the board and use
these to link:

6 out of 50 is the same as 12 out 100,
and
6 out of 25 is the same as 24 out of 100.

Trainees will give responses based on the methods they
use in their heads.

Encourage them to do these questions
mentally. This will lead to short cuts,
which are desirable. If someone says
multiply by 4 .... ask why 4? Try to get
reasons for their responses, which will
help others to understand.
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Some may say multiply top and bottom by four, or
demonstrate this method:

6 . 4 _ 24

25 X 7T 700 (The opposite of cancelling)
6 _ 24 _ o0

25 100 24%

Put these questions to the group:

What percentage would it be if the six faulty parts were
from a batch of:
o a) 207 b) 10 ?

Use the short cut methods developed to show
6outof20 — 6 x5=30o0utof 100 = 30%or
6outof 10 — 6 x170=60o0utof 100 = 60%

Now hand out the Practice Sheet Defective partsto each
trainee. Discuss the idea behind the tables before trainees
attempt them.

Ask: .
4 Can you see what this table is about?
4 What does the # symbol mean? etc.

. This sheet can be done in class or at home. [t is designed
to give practice at using some shortcuts to calculate
percentages. ‘

Finally hand out the next Practice Sheet Percentage
Attendance. Again this can be done in class or at home
using short, in the head methods. Ensure that trainees
have a chance to discuss the table's meaning before

- attempting the calculations
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TRAINERS' NOTES
Part 4: Uasing caleulators

Aetiucty
Now ask trainees to consider how they would do

calculations like these on calculators when numbers are
not as simple, like 6 out of 47.

Start with some familiar calculations first, e.g. _
a) 6 out of 50 b) 6 out of 25 C) 6 out of 20

Possible questions:

4 Can you do them on your calculator?

4 Which buttons did you use?

4 Do you get the same answer as before ?

Demonstrate using one of the questions as an example,
how to do it using the % button.

2—5—9[_6—E‘25%

Discuss whether the [; key is needed or not.

It does not matter if some trainees divide and then multiply
by 100 if this is a method they feel more comfortable with:

(61 I[=112] (5} ix]i[1]I0]| O]

\

Now practise with more complex examples like 6 out of 47:

Use answers like this to discuss issues of ro'unding.off.

Now hand out the Practice sheet Working percentages.
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TRAINERS' NOTES

?mmmm
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0
Defective parts
© Finish the table.
Week /¢ -9/4 Part Axles
Day 5/¢ 6/4 7/4 8/¢ 9/¢4
# Defective 12 217 28 40 54
# Produced 200 | 300 | 400 | s00 660
% Defective 6%
® Finish the table.
Week 72/4 - 16/4 Part Tailshafes
Day 12/8 | 73/¢ | i4/¢ | 15/¢4 | 76/¢
# Defective 14 76 15 27 22
# Produced 200 | 200 | 266 | 200 400
% Defective |
© Finish the table.
Week 79/¢ - 23/¢ Part Axles
Day 19/¢ | 20/¢ | 21/¢ | 22/¢ | 23/4
# Defective 217 24 18
# Produced 300 | 300 | 300 | 400 | 400
% Defective 6% 2%
1385

= centages at work. |
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 PRACTICE SHEET

Percentage attendance
© Finish the table.
Paint shop
Week 3/5-7/5 Section Blue
Day M 7 w 4 F
Attendance 40 | 45 46 48 49
Total 50 50 50 50 50
% Attendance 80%
® Finish the table.
Paint shop
Week 70/5 - 14/5 Section Green
Day M 7 w 4 F
Attendance 18 27 22 9 17
Total 25 25 2; 25 25
% Attendance 72%
©® Finish the table.
Paint shop
Week 17/5-21/5 Section Red
Day M 7 w 4 F
Attendance 74 18 13 15 19
Total 20 20 | 20 20 20
% Attendance 720%
ERIC 137
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Working percentages

How many of these can you do in your head?
Use a calculator for the others.

1. 8 people out of 200 are away from a factory because of iliness. What
percentage of people are away?

2. A bad production run caused 9 panels out of 20 to be faulty.
What percentage is faulty?
What percentage is OK?

3. On Tuesday 34 people were present out of a total of 40 people. Calculate
the percentage of people who were there.

4. From a batch of 480 rotor shafts, only 12 were found to have defects. What is
the percentage of defective rotor shafts?

5. This table for December 1992 shows | npanufacturer No. of
vehicle registrations for each car Vehicles
company. ,

Ford 10,162

What percentage of vehicles registered | Holden 8,848
were: , Mazda 2,057
‘ Nissan 2,313

(@) Fords? Mitsubishi 5,499
(b) Holdens? . | Toyota 5,981
(c) Mitsubishis? Other - 6,163
(d) Toyotas? Total 41,023

(Source: A.B.S December 1992)

138
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Hundred grid

1338
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ANSWERS m
Defective parts Percentage attendance
- @ Finish the table.
© Finish the table. Paint shop
Week 570 - 9/0 L Pant  Aules Week -4 [ Section  Blue
Day s/6 | 66 | 70 | 96 | 90 Day a|l 7| w T |7
#Dotoctive | 72 | 27 | 28 | ¢0 | se Afiendance | 90 | ¢5 | @6 | 48 | ¢9
#Produced | 200 | 300 | ¢00 | 500 | 600 Totat 50 | S0 | S0 | s0 | 50
wooectve | ox | 7 [ 7 os | o% % Attendance| #0% | 90% | 92% | 96% | s8%
© Finish the table.
© Finish the table.
Paint shop
Week 72/¢ - 16/¢ Part Rilsbalts Week 10/5 - 19/8 Section Green
Day 12/6 | 1378 | 1978 | 1570 | 1674 Day ] 7 w1 F
# Defective 14 16 15 21 22 Aftendance 18 27 22 19 17
#Produced | 200 | 200 | 200 | 200 | 400 Total as | 25 | 25 | as | 2s
‘ % Defective 7 % 2.5% | 10.5% 5.5% % Attendance| 72% | 8¢% | #8% | 726% | 68%
@ Finish the table. ©  Finsh the tble
Paint shop
Week 79/¢ - 23/¢ l Part Axles Week 135 -21/8 Section Red
Day 19,0 | 2000 2170 2276 230 r— a1 m 7 7
#0ctoctive | 27 | 20 | 10 | 18 | 36 Jr—— el 70 73 (75| 79
#Produced | 300 | 300 | 300 | ¢00 | ¢00 e 20 | 20 | 20 | 20 | 20
%Defective | 7% | &% | 6% | ¢.5%| 9% % Aftendance| 70% | 90% | 65% | 75% | 9%
G . s L S

Working percentages

1. 8 outof 200 is 4%
. 2. 9outof20is 45%
3. 34 outof4d0is 85%
4. 12 outof 480 is 2.5%
5. a) Fords-24.77%
b) Holdens - 21.57%
c) Mitsubishis - 13.40%

d) Toyotas - 14.58%
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NOMERACY ON THE LINE

Charts and graphs -
reading for meaning



TRAINERS' NOTES

NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
COORDINATION UNIT

Charts & Graphs -
reading for meaning

Perpoce

Graphs, or charts, are an effective means of conveying a great deal of information
quickly. They are used widely in the modern workforce. However, to many of the
workers unfamiliar with them, they remain a mysterious tool which they do not
. understand. Others, who do appreciate the messages told by graphs, lack the
English language vocabulary to expresstheir thoughtsto other workers or supervisors.

The activities in this section are designed to help with the reading and plotting of
charts and graphs and the use of English to discuss their messages. Part 1 contains
activities to help trainees tune into the overall pictures or stories that graphs can
convey. Part 2 uses the trainees’ common sense and prior knowledge to analyse
particular graphs in terms of the big picture, as well as reading specific points. To
complete this section trainees sketch their own graphs, an activity which requires
them to think about suitable scales.

Some of the different types of graphs that may be encountered in the workplace, such
as run charts (line graphs), bar charts and Pareto diagrams, are covered in Parts 3,
4 and 5. Part 4 focusses on pie charts, whilst the final part requires calculations to
be made, and gives trainees practice in plotting points and analysing charts.

144
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TRAINERS' NOTES

Backgrownd

The initial activities in CAares and Graphs use quick group activities with cut out pieces

to manipulate. These are used for a number or reasons:

4 they allow for the introduction of technical language in a non threatening way;

4 the activities can be done quickly without having to take the time worrying about
copying and spelling new vocabulary or language introduced during the class;

9 it is less threatening to move cut outs around than to cross out and re-write
answers;

$ the use of the cut outs also decreases the feeling of being ‘wrong' and usually
furthers both confidence and understanding;

4 having only one set of pieces in the centre of the table also assists the smaII group
to work together and talk about their decisions. This way, they will use more of the
language than if they were using an individual worksheet.

While these activities take slightly longer to prepare than a standard worksheet the
benefits from their usage make this extra preparation worthwhile. Anyway, once cut
out, these activities can be reused many times.

Weiat to prepare

4 For each individual trainee you will need a copy of the following Practice and
Activity Sheets: :

Pumping petrol 2

Pumping petrol 2 - statements
Hpes of charts

Pie charts

Reading pie charts

The ups and downs of attendance
Graphing production

Pareto plots problems

o000 d

4 For each group of 2 or 3 trainees you will need separate labelled envelopes or
plastic bags containing the cut up pieces from:

Q Getting a line on graphs - statements
Q Comparable graphs - statements
Q Pumping petrol 1 - words
Q 8lank grid

Q Which charts work?

Iti |s best to photocopy each of these activities onto different coloured cardboard.
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¢ For each group of 2 or 3 trainees you will need a copy of the following Activity
Sheets:

Q Getting a line on graphs

0 Comparable graphs

Q Pumping petrol 1

0#:4«46
Make an overhead transparency of each of the following sheets:
Pumping petrol 1
- The ups and downs of attendance
Graphing production
Pareto plots problems

ooonQ
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TRAINERS' NOTES

Octline of section

Introduces the reading of graphs
or charts in order to help trainees
gain overall pictures of the
information within them, such as
trends and variations. '

Part 1
Understanding charts -

Introduces English words to
describe sections of a graph:
both common usage and more
specific mathematical words. It
Part 2 requires the reading of the
Pumping petrol [~ scales and specific points on the
graph, as well as reinforcing the
language. Trainees also sketch
their own graph to do with a

workplace situation.

Y Different types of commonly
Part 3 encountered workplace charts
The type of chart ~ 7 7 T are identified and some reasons
for their use discussed.

Covers the reading and
Part4 understanding of pie charts, with
Understanding pie charts | — — — —trainees also able to sketch their

* own charts.

Part 5
Understanding the plot

l
v )

Run charts, bar charts and
— — — — Pareto diagrams are plotted and
analysed.
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Pant 1 : Understanding charts

Aeriuity - Getting a line on graphs

Hand out to each group a Getting a line on graphs sheet
and an envelope containing the Getting a line on graphs
statements.

Ask groups to match each statement with a graph or chart.
Hold up one statement and the graph sheet to make this
Clear.

Allow time for groups to complete the activity. Move
‘ amongst the groups to help generate discussion. -

Check understanding when they have finished by
discussing solutions and asking trainees to say why they
matched each statement to a particular chart.

Use the questions below to introduce and develop
understanding of the words: range, fluctuating, increasing,
decreasing, and trend.

Ask:
4 Which of these charts would make the employer happy?
Why?
Answer: Probably charts 1 and 3 - attendance rising or
already high.

For each graph ask:

¢ Was the range of attendance small or large?
Answer: Chart 3 small - others probably high.

4 Was attendance increasing, decreasing or fluctuating?
Answer: Fluctuating for charts 2 and 4.

4 Do any of these charts show a trend? Which one/s?
Answer: Chart 1 - the trend is increasing.

To each group distribute a Comparable graphs sheet and
an envelope containing the Comparable graph statements.
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TRAINERS' NOTES

Ask groups to match each statement card with a chart.

Move around the room to prompt discussion within the
groups as they complete the activity.

As before discuss their solutions and the reasons behind
them.

Ask:

¢ Look at Chart 1. How else could it be described?
Answer: Day not as good as night.

¢ Which of these charts would make the employer happy?
Answer: Chart 2 as both shifts improving. Possible other

responses: chart 3, happy with day shift; and chart 1, happy
with night shift.

¢ Which of the charts has the widest range?
Answer: Chart 3, night shift.
4 Is there any way that the chart could be redesigned to
make the trends and range clearer?

Answer: Using a bigger scale on a vertical axis would help -
only need to show 60% or 70% up to 100%.

Pant 2: Pumping pretrol

ﬂcmee;—?’mm,umel

To each small group distribute a Pumping petrol 7 graph.

Ask the groups to look at the graph.

Explain to the whole class that the vertical axis is
measuring the amount of petrol in the underground tank at
a small service station.

As a group they should see if they can decide what 'story’
the graph might be telling them.

If they need more prompting use specific questions, for
example:

¢ What do the level bits tell you?
¢ What about these steep bits? etc

fomid
[T
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Discuss some of the ideas they come up with - see if there
is agreement on each.

Now say:
We are going to look at the words and phrases you would
use in English to describe this graph.

Give out the envelope containing the Pumping petrol 7
words, and tell trainees that they have to place the cards
from the envelope onto the graph in the most likely
positions.

Use an overhead transparency of the graph and compare
where groups have placed the words. It will help to write
the words onto the overhead transparency or project the

. transparency onto a whiteboard and write the words on the
board.

Point to various parts of the graph and get trainees to
describe each section using their own words. Use this to
build up a vocabulary list on the board.

Hetinity - Pumping petnol 2

To each group distribute a Pumping petro/ 2 graph.
Explain that this looks the same as the last but this time it
has numbers on the axes.

To tie in with their stories from Graph 1 and

‘ to give practice at reading from the graph,
ask questions like those following, until
everyone in the group has an idea of how to read the
graph and understands the scales.

Give them time, as a group, to decide answers to the
questions, allowing time for individuals to assist each other
in reading the scales and interpreting the graph.

Possible questions:
¢ How much petrol was in storage when the station
opened? When it closed?
Answer: Opened - 100 kilolitres, closed - 124 kilolitres.
¢ When was there 130 kilolitres in storage?
Answer: 8.00 pm, and for an instant during filling.

S eesree————essesaesssss Charts & Gra Ehs_ : . —
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4 How much petrol was in storage at 6 pm, 12.30 pm and

9.15 am?
Answers:
6.00 pm: 140 Kilolitres
12.30 pm: 150 Kilolitres
9.15 am: 95 kilolitres

4 When were the busiest times?
Answer: 8.00 am to 10.00 am & 5.00 pm to 8.00 pm
- How do you know?
- Why would this be?
Answer:  -Steepest slope - most petrol being sold.
-Peak hours for people driving to and from work.
4 What happened at 11.30 am?
Answer: A tanker arrived and filled the tanks.
¢ How much petrol did the tanker deliver?
Answer: About 58 kilolitres.
4 How big do you think the underground tank is?
Answer: 150 kilolitres, providing it was filled right up.
4 How often do you think the tanker would need to come?
Answer: About every two days.
¢ Can you tell which side of the road the petrol station is
on: the left hand side going into the city or the left hand
side coming from the city? Why?
Answer: Probably the left hand side coming from the city
because sales are higher in the afternoon. Other
interpretations are possible.

Hand out the Pumping petrof 2 statements sheet, one per
person or pair.

The groups need to use both the graph and the words in
the box at the bottom of the sheet to help complete the
statements. In the box there are two possible words for
each statement, so two spaces to fill in.

Allow time for groups to finish. Check understanding by
comparing which words were used in each statement.

Evtension on Beplacement retiuity

Use workplace charts or graphs to mirror this activity -
place the cards on actual workplace graphs, or even
slightly exaggerated versions. Make up sentences similar
to the accompanying Activity Sheet, which describe your
own workplace graph. i51
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TRAINERS' NOTES

Discuss the real workplace implications of sharp rises,
constant results, and gradual decreases.

Heteuery - Creating your own charte
The aim of this activity is to get trainees to create charts or
graphs of their own which tell a story (similar to the petrol
graph). This will involve creating their own scales and
therefore gaining a greater understanding of scales and
axes than they would by merely plotting points or reading
from a graph.

Think of a situation, or quantity, relevant to your
workplaces that changes over a 12 or 24 hour period - one
which would be familiar and manageable to your group of

. trainees.

Examples could be:
¢ The number of people in the work canteen at any time
over a 12 hour period.

Answer: This would probably show peaks at morning tea and
lunch times. '

¢ The number of people working in their plant at any time
over a 24 hour period.

Answer: Should show steep rises and falls at shift change
times.

¢ The number of particular component parts in a bin over
a 12 or 24 hour period.

Answer: Should show steep rises regularly when refilling
' occurs, and constant levels when no-one is working.

After deciding on one situation for the group to graph,

hand out one copy of the &/ank chart sheet to each pair of
trainees and ask them to create their own imagined version
of the graph.

Tell them to make sure that scale markings are shown
clearly and axes are labelled.

Allow plenty of time for discussion.

Move around the room to give help and ask questions
about their graphs.
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TRAINERS' NOTES

The more experienced the trainee, the more
probing your questions can be.
Concentrate on making sure everyone
becomes a little more skilled at creating
charts or graphs than they were before.

At the end ensure that each pair's chart is
looked at and their story interpreted - either by you, the
Trainer, or other class members. Pairs could swap graphs
between them.

gztawm

4 Ask trainees to write the story, or some short sentences,
about their own, or other peoples’, graphs.
¢ Use the word cards from Pumping petro/ 1 to label parts

of their own graph or ask them to write similar labels on
their own graph in coloured pen.

Part 3: The type of chart
Heteuity - Wheek charts wank?

Ask trainees to work in pairs for this activity.

Hand out on envelope containing the activity Which charts
work? to each pair.

Say:
4 Each statement or fact card matches two of the chart
cards.

4 Match the statements with the charts. You should have
3 groups of 3 cards.

Allow time for trainees to complete this activity.
Move around the room to promote discussion.

Compare results from each group. Ask questions about
how they decided which chart belongs with a particular
statement. -
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Ask:

¢ Do you know what some of these kinds of charts are
called? If so which ones?

If trainees do not offer suggestions you could begin by

asking questions containing more pointed hints:

¢ Are any of them called Bar Charts? Run Charts? (line
graphs)

@ Do you know which is a Pareto Diagram?

¢ Do you know which is a Pie Chart?

The names will be reinforced in the next few activities so it

is not necessary for trainees to learn them all at this stage.

However, as a record of this activity, and to assist in the
. following discussion, you could hand out the #pes of

charts Summary Sheet.

Now discuss the differences between the types of charts
and what they are used for. Ask trainees to keep their
groupings of three cards in front of them for this
discussion.

Possible questions:
4 What are the differences between the two
run charts 1 and 6?

Answer: 1. is recording two things at once,
while 6. records only one.

¢ What are the differences between the Bar
Charts 2 and 5?7

. Answer: 5. is also recording two different
measures.

4 Which ones have time along the bottom
(horizontal) axis? Or which ones change
over time?

Answer: 1, 2, 5, 6.

¢ Could a Pie Chart like 4 be used to show
something that changes over time?
- Why or why not?

Extension question:
¢ What are Pareto Diagrams like 3 used for in your
workplace?
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TRAINERS' NOTES
Part &: Underotanding pie charts
Aeteucty - Pee charts

To each pair of trainees hand a copy of the Activity Sheet
Pie Charts.

Ask:

4 Which type of vehicle do they make most of?

4 How do you know?

¢ What percentage is this type out of all the cars made?

After this introduction to Pie Charts trainees should
complete the rest of Question 1.

Check their understanding by discussion.

Ask:

4 If we add all the percentages on the pie chart what do
we get?
4 Is this true for all pie charts?

Evtension Aetiuity - Making a ple chart
4 What type of car do you drive, 4 cyl, 6 cyl etc. Does
anyone have a four wheel drive?

4 Roughly what percentage is this of all our groups
vehicles?

As a group, make a pie chart to represent type of car
ownership in the class or, to get even better results, go out
of the room and each ask 10 other people for their type of

car. Use a photocopy of the 8leak pie
chart grids sheet.

Now go to question 2 on Pre Charts.

Ask:
¢ What is the percentage of Asian workers?
4 How do you know? (Refer to the whole pie being 100%).

Allow time for trainees to complete the questions. Check
understanding again by going through their responses.
e 155
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Possible questions for discussion:

4 What would your workplace chart look like?

¢ What nationalities may be in the European group?
Asian group?

4 What nationalities may be in the ‘other’ group?

E vtension

Give out a blank pie chart to trainees in pairs or groups -
one per group. Ask them to quickly draw what they think
will be an approximation of a similar pie chart for their plant
or factory.

Make sure that the ‘slices’ are labelled with their
percentage and that everyone is aware to check that the
. percentages add up to 100.

When this is done the group can compare their charts and
see how similar their guesses are.

The next Practice Sheet, Reading pie charts, should be
used to follow up this sheet. It can be done in class in pairs
or at home for practice.

Part 5;: Understanding the flot

Hetiucty - e ape and downs of attendance
‘ There are several purposes for this activity: it gives further
practice at reading and interpreting graphs; it involves the
plotting of points and therefore requires the interpretation
of a scale; and it involves the calculation of percentages
using methods similar to those used in the
workplace (although simplified a little).

To each pair of trainees hand a copy of the
Activity Sheet, The ups and downs of
attendance.

Ask them to answer the first two questions
by reading the chart (graph). If necessary
use an overhead transparency of the activity
sheet to help explain what is required.

e Charts & Graphs - 1 1
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TRAINERS' NOTES

Allow time for them to complete the two questions. Check
their understanding by comparing responses. When doing
this highlight reading from the graph not the table. Some
trainees may obtain the percentages by calculating the
figures in the table without reading the graph or chart. If
S0, link the figures in the table to those on the chart and
make sure they can understand the scale in order to read
from the graph.

Now hand out extra copies of the Activity Sheet so that
everyone has their own sheet in order to complete the
table and the chart.

Make sure that you discuss how to fill in the spaces in the
table. Since the chart/graph shows percentage
attendance it is essential to know the number per
hundred.

eqg. ¢4/ 50 is
88 in 700 — 88%

or 86% —> &6 in 100 becomes
43 in 50

Move around and help where necessary. Again use the
overhead transparency to check understanding.

Now get trainees to finish the rest of the

sheet and to talk about their answers with
ach other. Again check their

understanding using the overhead.

Discuss some of the messages given by the graph and
practice some of the vocabulary introduced earlier with the
following questions.

Ask:
¢ Why would the attendance fall so much in June, July
and August?
Answer: Winter - sickness of employees or their children
¢ Which months had the sharpest falls?
Answer: June and November
¢ Which months had the steepest rise?
Answer: September and December
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TRAINERS' NOTES

Heteucty - Plotting nan and bar charte
To each trainee distribute a copy of the Activity Sheet,
Graphing production. Explain that this is a chart used in
many companies to record daily production figures in each

section. This section makes Cylinder Heads for car
engines.

Using an overhead transparency of the sheet ask trainees
to.show you where the production for the first few days
should be plotted. Then join the up the points with a
straight line to start the line graph or run chart. Ask
trainees to complete the rest of it themselves.

Allow time for them to finish and use the overhead
® transparency to check their solutions.

Ask:
4 What might cause the production to vary from day to
day?
Possible answers: Machine maintenance or breakdown,
workers absent, other products being made ...

Now refer trainees to the second chart. Say, that
" sometimes bar charts are used instead of run charts and
they will now have a look at one.

Ask:
4 Can anyone see what this chart is about?
¢ What do you think 'Percentage OK'
. means?
¢ Where would the top of the bar for Day 1
be?
4 How wide should it be?
4 Do you know other ways of saying or
describing Percentage OK?
4 What term does this factory use?
4 Why would the Percentage OK (or use their terminology)
vary?
Possible answers: Faulty machines or settings, worker
inattention, faulty parts going into machines, etc.

Let the trainees try days 2 and 3 and check their
understanding using the overhead transparency. Then get
them to complete the bar chart.
)
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TRAINERS' NOTES

Now ask the groups to refer to both graphs.

Ask: :
4 Can you see any connections between the shape of the
graphs?
4 When the production is high for a particular day what
happens to the Percentage OK?
Answer: Percentage OK figure drops.
4 What could cause this?

Possible answer: Rushing production could lead to more
mistakes being made.
Finish off the discussion of this activity by comparing the
advantages of each type of chart as follows.

Possible questions:

4 Which of these two charts was easier to plot? Why?

4 Would it have made any difference if the Production was
plotted with a bar chart and the Percentage OK with a
run chart?

Possible answers to these questions: Probably no difference,
graphs are interchangeable.

4 Is it necessary to connect the points in a
run chart? '

¢ Why do people usually connect the
points.

f?aaam; - Pmeea plots problemes
Ask:

4 Have you seen Pareto charts?
4 What are they used for?

If necessary, have the overhead transparency, #pes of
charts, to remind trainees what a Pareto diagram looks like.

Hand out the Activity Sheet Pareto plots problems.

Say:
¢ These were faults found on door panels for a day. We
will use these figures to draw a Pareto diagram.

Ask trainees to do Question 1.

1583
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Allow trainees time to think about the scale themselves,
but if it is apparent that most need help,
draw their attention to the overhead

transparency of the Activity Sheet Pareto
plots problems and discuss as follows.

Ask (if necessary):
4 What scale do you think we should use here?
4 Should we go up by ones, two, fours, fives? -

When the scale is decided upon allow time for the trainees
to complete the diagram. Check their understanding by
using the overhead transparency. Make sure that trainees
write the type of fault in the space under each bar.

‘ Use an overhead transparency and ask the group where to
draw each bar.

Ask:
4 Why was scratches first?
Answer: It was the largest figure

Now refer trainees to question 2.

Ask:

4 How many dents were there?
Answer: 14

4 How do you know?
Answer: by counting the tally marks 5 + 5 + 4.

. 4 How many paint faults were there?

Answer: 11 (5+ 5+ 1)

4 How many other faults were there?
Answer: 6

4 Which bar will we draw first?
Answer: Dents

¢ Which bar will be next?

Answer: Scratches

Now ask the group to draw the Pareto diagram, choosing a
scale which fills most of the graph.
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TRAINERS' NOTES
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ACTIVITY SHEET
o @ 0 0
Getting a line on graphs
Attendance
100% b — e e
, " " g%
o /_*__/—/'7
50% bt - Month
J FM A MJ J A S O N D
Attendance
1% — — — - —
‘ W
(2]
50% M " N M 2 2 1 i 2 1 A i Month
J F M A MJ J A S O N D
Attendance
100%
©
®
50% —— A A A Month
J FM A MJ J A S O N
Attendance
1000 —— — — ———— e
e '/_\v
50% 2 2 n Y 2 g 2 2 2 g £
Q ]_62
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Getting a line on graphs

ACTIVITY SHEET

- statements

attendance getting better

attendance falls in winter

attendance always high

~ attendance is unpredictable

e

attendance getting better

attendance falls in winter

attendance always high

attendance is anpredicl‘ablé
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SHEET
164

eoece nght shift

dat
dat |
—Day shift
i
——Day shift
dat

g 2
§
S
3
3
2
S
A 4

:

R

-
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ACTIVITY SHEET

tomp arable W@Ms statements

e

night better

both improved

night has more variation

day decreasing

night better

both improved

night has more variation

day decreasing
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mpiag peteel 1 - words

e

maximum

minimum

constant

sharp rise

gradual
decrease
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" ACTIVITY SHEET

maximum

minimum

constant

sharp rise

gradual
decrease
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AC FIVITY SHEET}_‘{;

Pmnpm g petrol 2 - statements

Use two words from the list below to compl'ete each of the statements about the
graph, Pumping petrol 2.

© After 5 pm the slope was than before 5 pm.

@ Between midnight and 6 am the number of kilolitres of petrol in storage

was
| ® The amount of petrol was at 12.30 pm.
® The gradient from 6 to 8 am was than from 8to 10 am.
® The rise was between 11.30 am and 12.30 pm.
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is better than last

year.

B E
£EL ,“ B
(S

e
I

Over 6 months the This year production
quality of work has for the first 6 months

improved.
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ACTIVITY SHEET |

Pre charts

@ Button Car Factory makes the following types of vehicles.

4 wheel drive

i Fill in the percentages using the
8 cylinder  figyres from the box below.

4 cylinder: %

6 cylinder: %

8 cylinder: %

4 wheel drive: %

Commercial vehicles: %

The total is: %

® Where workers come from.
These are figures from a survey.

The largest group was

The smallest group was

The Asian group was %.
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ACTIVITY SHEET

Blank Pie Chart grids

177
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Find the missing percentage.

Trades
people
17%

Production workers
%

Victorian Manufacturing Sector
VAITB Industry Training Plan '91-'94

©

Diesel
.%

LPG-9%

Unleaded regular
13%

Other
21%

Petroleum Products 1990
Aust. Institute of Petroleum

Other Government
taxes 14.2%

|

(]

Service stations
7.2%

Black & White Data Book

ERIC

Aruitoxt provided by Eic: I.

Reading pie charts

Petrol Money 1992 - where the money went

e

Large

)

Micro - 9%

Car sales 1992
PAXUS Corporation Limited

4]

lUSA
28%|

i

3
il

3
3
3
}
t
23t

Other - 15% ‘

Automotive Exports 1992
Aust. Bureau of Statistics

(6
Passenogers Drivers
25.8% %

Pedestrians }[u‘[ Motorcycle
16.1% = %’ﬂﬁuf Passengers 1%
Motorcycle riders ~ Bicyclists

10.7% 2.7%
Road deaths
Federal Office of Road Safety, 1991
178
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ACTIVITY SHEET

The ups and dowans of attendance

Read from the chart (graph) to finish these sentences.

1. The attendance in January was %.

2. The difference in the attendance between May and August was %.

3. Finish the table and chart - fill in the spaces.

A Percentage attendance

100
® % > \
N
© 80
T w A M 4 4 A s o N D month
Month Jan | Feb | Mar | Apr |May| Jun |Jul |Aug|Sep|Oct |Nov|Dec
Present ¢4 | 66| ¢6| 46| ¢/ 40| 39| ¢¢) 67| ¢3| 48
Total 50| 50| 50| 50| 50| S0| S0| S0 | 50| 50| 50| 50
‘ Percent 92| 92| 92 86| 80 88

4. Use the words from the box to finish the sentences.

The ___attendance was in December.

From February to April the attendance was

The minimum attendance was in

From May to August the attendance

179
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ACTIVITY SHEET

Graphing production

@ Draw a run chart (line graph) for the production figures given.

Production Cylinder heads

700

300

100

Day
Day: 7 12 |3 |¢ | S| 6| 72| &) 9|10 |17 |12 |13 |18 |25

Number |500| 400|300 | 300|350 | 300|640 |600| 500|400 300|350 )|360| 680|020
produced:

® Draw a bar chart for the "Percentage O.K." figures for the same 15 days.

A Percentage O.K. Q,/,",de, heads

100

80

80

70

60

50 Day
Day: |1 (2 [3 (4 {5 |6 |7 (8 [9 [10 |11 [12 |13 |14 |15
g‘i’c"f“‘ 90 |93 |97 |97 |04 |97 89 |90 (94 (95 |97 |97 |97 |88 |95

180
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Number
found
© 120 door panels were 28
inspected.
The defects were: 24
Scratches: 24 20
Dents 19 16
Paint 17
Other 14 12
‘ 8
Draw the Pareto diagram. 4
efects|
>
Scratches Other
Number
® Draw a Pareto diagram from found
this defect checklist.
Defect checklist - boot panels
Scratches |-t (8)
Dents ¢t U ()
Paint -t 7 ()
Other -t ( ()
Def:cts
| 181
el Charts & G riphs - read ing for WCANR)  NAITB, Marr, Anderson & Tout, 1994




D j

ANSWERS

m ACTIVITY SUHEET
LJ ®
Getting a line on graphs Comparable graphs
Attendance oK
0% - ——————————— ——— —_ n. -
o — -—— —_— C — o
attendance gotting better i
™ F WA MI J AS OND .
Attendance
100% - _ 2. oK
W 100%
2] o
attendance is unpredictabdle :
™S FMA NI J ASOND T o
Agtenganco b :eu
o s " 0%
@ e
attendance always high e
o bight has more variation «« s Night shif
o Month = -
J FMA MJ J A S OND o L2 n " 2 2 date
w7 27 a1 27 2
Atendanco 8. l;c(mumao
R ——————— e e —————
100% -
o /—\_\/—- o oyen
o
atteadaace falls iv wintor - day decreasivg o Ngetin
% Month - . : L R
J FMA MJ J AS OND “26l7 o oon Y dato
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Oumping petro! 1 s
No. of Kilolitres
0d) in storage N
maximum
_ \%
| A
[~
N
: 4]
sharp rise \\ / /
l Vi
I ' | gradual ||
constant ' | | et decrease
— é/ - //
~
1 " minimum -
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[ T N S TYI QAP TV (NS TY- NAJTB, Anderson, Marr & Tout, 1993

ERIC ___ 182

N NAITB, Marr, Anderson & Tout, 1994




Pumping petrol 2 - statements

Usemwds&unhlhbdwwwrﬁamaamuhmwh
graph, Pumpiog petrel 2

© Afer 5 pm the slope was

® Betwaen midnight and 6 am the number of kdldiitres of petrd in storage

|
[igbest ]

at 12.30 pm.

maximula

Cless |

. © The rise was betwm11.30mmd12.30pm.

was
(2] Themmdpevdwas

© The gradient tom 6 to 8 am was than fom 8 10 1C am.

NAITB. Marr, Anderson & Toaa. 1994

Charts, & Graphs - |‘|-.|A1Lng For isining

Pie charts

© Button Car Factory makes the following types of vehides.

il in the percentages using the

figures from the box below.
4 cylinder: 0%
6 cylinder: X
8 cylinder: S %
' 4 wheel drive: __10%
Commercial vehicles: ___ IS %
The total is: 100
5% 10% 15% © 30%  40% |

© Where workers come from.
These are figures from a survey.

The largest group was _European.
The smallest group was _Other

The Asian group was 26 %.

Charts & Gruphs - reading. for meaning ST P L LR Lo o]

p.30

ACTINITY SHEET

Which charts work?

There are 6 main v
types of workplace
accidents

' )
: |
*- 353 This year production

" for the first 6 months
is better than last

Reading pie charts
Production workers: 59%
Large: 30%

Diesel: 26%

Japan: 15%

Excise: 37.3%

Drivers: 43.7%

00000

BEST COPY AVAILABLE
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ANSWERS

- ACHINTTY . SHEET
The ups and downs of attendance

Read from the chart (graph) to fnish these sentences.

ACTIVITY SHEETY

Graphing production

- @ Draw a run chart (ine graph) for the production figures given,
1. The attendance in January was _QL%. Production Cytinder beads
2. The differance in the atteridance between May and August was "% 700
3. Finish the table and chart - fil in the spaces. 00 / Il\\
‘w--mm 500 \\ A / 3\
. / — /
i 200
\V4 ™
/ oo
o y
Ioay
pay: t(2|s|e|s || 2| o] o|re]rr|ez|r5]re]|ts
70 month
J F M A M J J A S5 O N D , pumber | cop | age | 200 | 200 | 250 (200 (000 | co0 | 500 | 000 | 200 | 250 | 250 ao0 [ 420
Month Man |Feb |Mar |Apr May]uun [ {Aug |sep Joct JNov|Dec
Present o0 06| 96| so[ ar[(@s] e0[ 30| ae] 07 03] &0
Total 50| 50| 50| 50| 50| 50| 50| S0| 50]| 50| 50| S0 © Draw a bar chart for the ge 0K fgures for the 15 days.
Percont (75] 92| 02 n@n 80 [(77) 9 |(72)((76\(75)

Percentage O.X. Cyliader beads

4. Use the words from the bax to finish the sentences.

The MAXAMUM attendance was in December.
Mwmmmmmcustdn{ X
ﬂwnﬁmnauandancawashiwf_
From May to August the attendance _ decredsed

2, B, N

teat - Juoe
- miviman  decreased Jaly  increased. Ragast

HCharts. & Graphise vl

NAITB. Marr. Anderson & Taa, 1994
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Number
tond |
O 120 door pansls were o
inspected. I
The dsfects were:
Scratches: 24 bt
Dents 19 16
Paint 17
Other 1%
7|
Draw tho Paroto diagram.

e Oraw a Pareto diagram from

i
— = T //////f
Scatches |wram 8) | FY A /,/////
Derts G I '/////////////////
Paint e (1)
Other wr s (6 .

[ (TS CNRC A TT T [N IR [ O NN IR — NASTB, Adarr, Anderson & Tout, 1994
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NOMERACY ON THE LINE

Where do we start?
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TRAINERS' NOTES

NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
COORDINATION UNIT

Where do we
start?

Order of operations

There is a standard order in which you have to do adding (+), subtracting (-),
‘ multiplying (x) and dividing () when they are all mixed up together.in a formula or
a line of calculations.

These activities are designed to show the reasons behind these rules and give
practice at using them with and without calculators. Calculators are very useful
tools, but they need to be used carefully and effectively.

186
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TRAINERS' NOTES

Background

Sometimes this order of doing the arithmetical operations may have been learnt at
school or in training as the BODMAS rule. We feel that this is unnecessary, easily
forgotten and confusing, and as well can be a specific problem for people whose
English isn't strong.

In fact only three main steps need to be learnt, and using the BODMAS rule can
complicate the process.

By using a familiar situation that is logical, the rules can be developed easily and
quickly without the need to resort to a complicated, unfamiliar rule.

As with other activities, we believe that maths is best learnt through activities, and
through talking and discussing. These notes are designed for you to adapt to your
own needs and situations. Please feel free to change them and to add your own ideas
and activities. In particular it makes sense to add examples from your workplace.

We have prepared some handouts for you to give to your trainees at the end as a
summary of the activity. This means they don't have to take notes during the session
and can concentrate on joining in and understanding the ideas.

You need to have available for this unit enough of the following materials for each
trainee in your group:
9 photocopies of each Activity Sheet

Q Buping up the specials

QO Out to luach

Q Can ! pay for it?

Q Sharing the cost

Q More practice

€ calculators - encourage each trainee to bring their own, if they have one, other-
wise a class set will be needed.

Weis's et for?

This introductory unit is suitable for trainees who are in need of support in how to
calculate quickly and efficently in their heads or using calculators. More advanced
trainees may not need to cover all of this work, although it would be worth checking
out whether they can use their Memory Buttons on their calculator, and are aware
of the order of doing calculations.

10
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smsmzn TRAINERS' NOTES s

DEP K IR CF
G AALAEATATE

" N\ Introduces the concept of
L __ __ __ _ multiplying and dividing before
L Ordering Operations ) adding and subtracting.

v

Introduces how we can use

Part 2 | brackets ( ) to highlight parts of
Using brackets calculations which need to be
done first.

!

‘ Part 3 | Relates how we use the word 'of
More compf!lcatlons - in the same ways as either x or +
'o

Do you need No

to cover the >
BODMAS rule?
Part 4 | Part 5
The BODMAS rule The helpful M+ button
| ~
N
Shows how useful
Covers how the order of Memory buttons
doing calculations relates to are on a calculator.
the formal rule - the
BODMAS rule. This is ONLY 4
needed if trainees are to
meet this in their workplace END
training or remember it from
school. -
188
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Give out Activity Sheet - Buying up the specials.
Give trainees time to solve the problems, then use the
questions to begin a discussion about what they did.

Ask:

4 What maths did you use?

4 Which questions used what maths?
4 Did you add?

4 Did you multiply?

4 Can you remember which came first - multiply or add?
4 How can we write these sums down?

Pmmtm!c‘an
Write up some of the problems as a sum.

e.g. Question @

S5+ 258763289+ 85810+ 82243287
= 85+ 518 + 527 + $40 + $22 + $21
- $129

Get trainees to work the same questions out
using a calculator.

Ask:

4 Do we get the same answers?

€ If not, why not?

4 How can we get the right answers?

Phrcscntation

Give a simple example like 3 + 4 x 5to do
on the calculator. Allow a miniute or two

and discuss the results.

189
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TRAINERS' NOTES s

Explain that most calculators will get an incorrect answer of
35 because they perform the operations as you enter the
numbers - here the addition first, then the multiplication:

That is, in this example they add the 3 to the 4 first to get 7,
then multiply that by the 5 to get 35.

The answer should have been 3 plus 20 is 23, because we
needed to multiply first.

Hetvety
Give out Activity Sheet - Caa ¢ pay for it?
‘ Givetraineestimeto solve the problems, then have a discussion

about what maths they used this time.

Ask:

¢ What calculations did you have to do this time?
¢ What was different from the previous sheet?

¢ Did you subtract or divide as well?

4 Can you remember which came first this
time?

Pme«tm:dox

Ask:
¢ Can we write these down as sums on one

‘ line?

Write up some of the questions as a sum.

E.g. Question @

258188 +2581.28+ 'y of $2.98 + s of $7.98
22888 6 283.28¢7.98+2 ¢ 7.98 5
3.76 ¢ 2.56 ¢+ 3.99 ¢ 1.59

$17.90
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TRAINERS' NOTES

Ask:

4 We've now seen where adding, multiplying and dividing fit
in. But what about subtracting?

Ask the trainees to look at Question ®.

$20.00 - 2 X $0.95
$20.00 - $7.90
$18.10

We see that to work out the change by subtraction, we
also do it last - after any multiplying (and dividing).

Presentation

Now you need to pull together the work so far. The
summary to date is:

When we have some adding, subtracting,
multiplying or dividing to do we need to
think about the order in which we do the
calculations. This includes when we use
our calculators.

The order we need to follow is:

@ WMultiplications and divisions x and #
® Additions and subtractions +and —
191
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m TRAINERS' NOTES
Part 2: Uasing brackets

Aeteucty
Give out Activity Sheet - Qué to funch.

Allow trainees time to solve the problem.
Have a group discussion about how we write
this down.

Ask:

4 Did you write anything down?

4 What did you do first?

4 Did you add?

4 Did you multiply?

4 Can you remember which came first?

pzedmtadcm
Method 1 - individual items first could be presented as:

S hamburgers cost S times $3  S5x$3 = $15

S buckets of chips cost S times $2  5x8$2 = $10

S cans of cokes cost Stimes$1 Sx871 =35

This would all add up to $15 and $10 and $5 which makes
s$30.

With the group, explore how this could be written down in
one line by asking: -

4 How could this be written down in one line?
¢ How can you write down what you did in your head?

Show that this can be written down as:

Sx 3 +5x2+35nx7
=15+ 710+ 5
=30

s Where do we start? p. 7 c—



mos TRAINERS' NOTES s

Method 2 - Working out the total of one order first
could be presented as:

7 bamburger at $3 + chips at $2 + coke at $7 = $6

R~ w

S people at $6 each makes 5 lots of $6 = $30

Again explore how this could be written down in one line
with the same questioning as before for Method 1.

Two possible ways to write it down that could be
suggested are:

3e¢2¢ 7188 o8 Sx3+2+7

Ask:
& If we use our rules from before what is the
answer to these two sums?

The two possible answers are:

Y 3¢2¢728 =342¢5=10
or

@ 5x$4zu=15¢zu=w

But these are not the right answers - the
total order was supposed to cost $30, as
we worked out for method 1.

Possible questions:

¢ To get the right answer what parts of the
sum do we have to do first?

4 Does this mean breaking the rule of multiplying before
adding?

4 Do you know a way we can get around this problem, so
that we can do the adding first?

¢ How can we write it down then so that we get the right
answer of 307
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s TRAINERS' NOTES

Pumtt«don
Draw some brackets on the board.

Ask:

@ Does anyone know how these might help?

& Where should we put in brackets in this
question? '

Put in brackets:
3+2¢ 2S5 or Sx(3¢2+1)

6xS5 or Sxé6
30 or 30.

Reinforce that sometimes we need to use brackets to
highlight which bits of a sum we should do first - even
before using the rule of multiplying and
dividing before adding and subtracting.

Present another example to solve:
5x(4+3+5)-(12+6+2) +4

Ask trainees to try this themselves before solving it
together.

Solution: .
@ Do the brackets first - so add the
o 55@+3+5)-(12+6+2):4¢ aumbers in the brackets

=Sx 12 -~ 20:¢ . :
Now do the maultiplying and dividing
-60 — § before the adding and sabtracting

55 ©¥Finally do the M@
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» TRAINERS' NOTES

Part 3: MWlare complications: 'sf

pmmmaan

Have another look at the Activity Sheet -
Can | pay for it?.

Explain that when we solved Question @
we used the word 'of'.

2 jars of Pasta sauce at $7.88 which works out as 2 x 1.88
and 2 kg of tomatoes at $1.28 which works out as 2 x 1.28
and Y, kg of steak at $7.98 which works out as 7.98 + 2
and Y; kg of silverside at $3.98 which works out as 7.98 + 5

The main point to bring out in the
discussions is that we have already been
using the word 'of', but we've turned it into
either a multiply (x) or a divide (3).

Heroncty :
Give out Activity Sheet - Sharing the cost.
Give trainees time to solve the problem.

Ask:

¢ What calculations did you have to do this time?
¢ Which came first this time? _

4 Can we write this down as a sum on one line?

Presentation

Stress that the important point this time is that we have to
do the dividing (or sharing) by 5 right at the end, and do
the other adding and multiplying first. We
can either use brackets or the long line that
stands for division to highlight that we need
to work out the top line first.

P’
i95
Q
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TRAINERS' NOTES

Represent the question like:

Brx3¢+8¢+8+2x150+3x1+2x1.50:5
(9 ¢+ € +8 ¢# 3¢ 3 ¢ 3) =8

26+ §

$5.20

or

Ix3+4+8:2x250+3x1+2x1.50
5

90608646303 ¢3
I

$5.20

Either way the shared cost is $5.20 each

gmm
Discuss where else trainees have come across these type

of calculations. If trainees have calculated averages then
you could look at the formula for averages. Or refer to

others like:
# OK parts (No Rework)
%FTB = x 100
Total # of parts
@m&&@m

Pull together the rules developed so far. That
is, there is an order in which we have to do our
calculations:

@ First: Brackets ( )and
@ Second: Of's, multiplies and divides  of, x, *
©® Last: Adding, subtracting +, -

1
do we start? p. 11



Ask:

® Do you remember these rules from school?
¢ Have you heard of the BODMAS rule?
¢ How do these rules match the BODMAS rule?

Use Summary Sheet - f6e BODHAS rule, as a

handout if trainees need to know about the BODMAS
rule.

e TRAINERS' NOTES  sssscmsmcs

p»mcdce

Give out the Sheet More practice and give
trainees time to work out the problems.

Pornt 5: The helpfect M+ button

Discussion questions:

¢ Have you ever used the M* button?
¢ What do you think it means?

4 What other M buttons are there, and what
do you think they mean?

ided by 2731 = e - Y PN T O T Y R R T R ‘P
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TRAINERS' NOTES

Get trainees to try the calculation below without using a
calculator.

Sx3+8x72+2x9

Now ask them to use their calculator, and check their
methods.

Ask:
¢ How did you use your calculator? .
¢ Did you need to write anything down?

Explain that using the M+ button is a
powerful way of using a calculator without
having to write anything down. It can be
. useful if you were, say, adding up around a
supermarket or in a stocktake where its
better not to have to use a pen as well.

Show that this would be entered on a calculator like:

511x] (3] =] (v [[2] [x] (7] (=0 v (2] (T (o

HBeteucty
Ask trainees to.solve the problems on the
Activity Sheets - Buying up ¢he specials
and Can { pay for it? using their M+ on
‘ the calculator.

Possible questions:
4 Can you think of other uses for M+?
4 Could you use it at work?

To stress how this relates to the workplace
brainstorm ideas and applications of where
you could use M+ from the workplace.
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= TRAINERS' NOTES

Evtenston Aetivity

Get trainees to work in pairs with different supermarket, or
other, catalogues. Ask them to select ten items they would
like to buy, estimate the total cost of these
and record the estimate.

Then work out the total cost accurately
using a calculator.

Ask them to imagine they have $100 to

spend - can they afford to buy these items and if so how
much change would they get? [f not, how much more
money would they need?

?mmmm
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ACTIVITY SHEET

Buying up the specials

Using the hardware catalogue items, how much would it cost to buy:

© 2 Compact double adaptors
3 White light tubes, and
3 cans of Holts Dupli Coiour Auto spray?

® 3 Garden taps
4 Stack N Nest cubes
2 Green Lattices, and
1 20m Extension lead?

© 1 Elite window washer,
2 Selleys All Clear,
3 Coir door mats,
4 Circuit breakers,
1 Hills Laundry Trolley, and
3 Stack N Nest Cubes?

N
Can we do these with a calct?fl{a)tb'r? How?

ERIC
P i NAITB, Marr, Anderson & Tout, 1994
n 15§
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Holts
Dupli
Colour
Auto
A .

TR AT T A R i £

N : | Compact
White Tubes | #\ H Double

20/18 [SKU108929 .
et et S ‘ éggog}s?;r

5, FE AL T

R 3T

s

o it o Garden Taps o = | Stack N Nest
Elite Window § AR B e (skusiaass) § Cubes
Washer s [} 3T Bkueszna) TR =3 B iskua25006)

¥ |sku483806]
o, i i PR PR, -‘mm.w&m
Selle
All Ciear

: i Circuit Breakers
Coir Mat Bamp [SKUS31275)
No. 2 [SKU3723761 % > § teamp [SKUS61305)

Green
Lattice Laundry

24511405 Trolley
Smm ISKUE317641
1SKU238841)

20m
Extension

Lead
{SKL844 109}
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CACTIVITY SHEET

. 0
Can ! pay for 12
Using the specials on the Coles advertising brochure, can you work out these

problems?

© How much would it cost to buy 500g of Coon Tasty Cheese, 2 packets of
Vita Brits and half a kilogram of thin sausages?

‘ ® How much would it cost to buy 2 jars of Dolmio Pasta sauce, 2 kg of
tomatoes, half a kg of porterhouse steak and a fifth of a kg of sliced silverside.

® If 1 paid for two packets of spaghetti and paid with $20, how much change
would | get?

® If i only have $25, could | buy 2 kg of thin sausages, half a kg of Pork leg
steaks, | kg of porterhouse steak, 500 g of Coon tasty cheese and 2 litres of
Berri Cordial? '

Check your answers with your calculator.
Remember though - don’t always trust your calculator.

ERIC
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Can | pay for it?

TIVITY SHEET

Mhere do we start®

A\
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ACTIVITY SHEET

Out to lunch

A family of five went out for lunch one day. Each person had a hamburger, a bucket
of chips and a can of coke.

How much did this cost altogether?

How did you work it out? Try to write it down in words or numbers.

Take away menu I I

DRINRS
Coke, Fasta, ete
Coffee £
Tea ' g7

Cappacins
Har chocolate

CARES
Coffee scrolls
Wechfena g7
Carrnat cabe g7
Chacslate cake

BEST COPY AVAILABLE —




ACTIVITY SHEET

Sharing the cost

Five friends had lunch together. They shared the cost evenly between them.
Altogether they had:

3 hamburgers

I steak sandwich

I fish and chips

2 pieces of chocolate cake

3 cans of coke and

2 cappuccinos.

How much did each pay?

% Take away menu ' i

DRINAS
Coke, Fanta, etc
Coffee . £
Tea 87

Cappuctus
Fot chacolate

. CARES
Coffee scratls
Wechfena g7
Carrat cake g7

Peanut butten on vegemite $1.50
ROLLSE S0c ertra »
2095
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Buying Up the Specials

O 2x$3+3x%$2+3x9%5
=$6+ $6 + $15
= $27

® 3x%6 + 4x$7 + 2x$20 + $15
=$18 + $28 + $40 + $15
= $101

2x$7 + 3x$9 + 4x$10 + $22 +3 x $7

® $5 +
$5 + $14 + $27 + $40 + $22 + $21
$129 4

-~ Can ! Pay For /t?

O $398+ 2 x $1.88 + $2.98 + 2
= $3.98+ $3.76 + $1.99
- =$9.73

O 2x%$188 + 2 x$128 + $798 +~ 2 + $798 + 5
= $3.76 + $256 + $399 + $1.49
= $11.80

©® 2 x $095=%$1.90$20 - $1.90 = $18.10

O 2 x$298 + $898 ~ 2 + $7.98 + $3.98 + 2 x $2.28
$5.96 + $4.49 + $798 + $398 + $4.46
$26.87

No, $25 is not enough.
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Out to Llunch

5x$3 +5x9$2 + 5 x $1 or $3 + $2 + %1 = $6
= $15 + $10 + $5 5x% =30
= $30

Sharing the Cost

3X$ + $4 + $4 + 2 x $1.50 + 3 x $1 + 2 x $1.50

o 5

= $9 + $4 + $4 + $3 + $3 + $3

5
= $26
5

= $5.20

or
‘ Bx$3 +%4 + $4 + 2x$150 + 3 x $1 +2 x $1.50) + 5

= ($9 + %4 + $4 + $3 + $3 + $3) + 5

= $26 =+ 5

= $5.20

209
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What averages mean
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TRAINERS' NOTES

NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
COORDINATION UNIT

- What averages
mean

Theactivitiesin this section are designed to clarify the concept of averages. Theyaim
' to go beyond a set of learned arithmetic procedures, and to ensure averages are

quantities that are understood, and can be estimated, used, and interpreted in a
meaningful way.

The section also includes discussion and practice sheets which focus on the ways
in which averages can be used to make predictions, or to monitor output, costs or
sales over extended periods of time.

The final part of this section provides practice at calculating averages as they are
encountered in typical workplace charts for attendance and production, including
control charts.

211
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TRAINERS' NOTES

Background

Active learning experiences

Thefirst activity in this section askstrainees to participate actively in amock task using
concrete objects - jelly beans, blocks, or workplace objects - in order to visualise what
we mean by an average.

Physical objects are used for this activity so that the arithmetical process involved in
averaging can be acted out or modelled using the actual objects. The active
involvement or experience should help the learner to understand and remember the
concepts farmore than ifthey had merely sat passively listeningto atrainer or teacher
do all of the talking. .

Workplace trainers will know that, in the factory, hands on experience, or doing it
yourself, is basic to all training and learning. The learning of mathematics should not
be different. Using hands-on materials in teaching maths to adults encourages
visualisation and the understanding of ideas and mathematical rules. By manipulat-
ing concrete objects, students learn by exploration and discovery, and become
active in their own learning. This seems the best way to distance students from the
realms of the 'mystifying magic tricks' that maths teachers displayed to them when
they were at school. Teachers who try the hands-on approach with adults, have
consistently been rewarded with cries of 'l see", "Now it makes sense" or "Why didn’t
they do it this way at school?" So the effort of cutting out bits and pieces and using
concrete materials is worthwhile and important.

As we have said before, many teachers and trainers involved in adult education were
the victims of similar educational methods as their students. Having learnt maths
using traditional paper and pencil methods they may not feel very confident with
alternative approaches. Trainers using hands-on materials for the first time may also
fear the reaction from trainees when they produce materials and active experiences
which they may think belong in the kindergarten! But it is important to overcome
these initial reservations. Once you have used them and seen how effective they are,
alternative active approaches will become a valuable part of your training.

Estimations and calculators

Calculators are used extensively in workplace calculations because real measure-
ments and workplace data do not come as simple, whole numbers, which can easily
be manipulated in the head. They may come as high numbers with many figures or
as decimals. For speed and accuracy calculators are used.

However, a consequence of the increase in speed provided by calculators is the

increased likelihood of foolish errors. These are caused through the pressing of a

wrong button, not pressing buttons hard enough, or mistakenly entering numbers

more than once. Sometimes decimal points are left out, or the equals button may

be pushed when not needed, causing calculations to be done twice over. Also + -
p KC x + buttons pushed in the incorrect order can lead to very wrong results.

= What averages mean p 2 == 219
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One remedy to such possible mistakes is to use "common sense" at the same time
as using the technology. Always make sure that you are aware of the approximate
results you expect, so that you will spot and be able to check an obvious mistake.
Because average calculations involve so many entries as well as two arithmetical
operations, addition and division, they can be particularly prone to mistakes.” If a
person is blindly following rules or a formula they are unlikely to notice a wrong final
answer. However, if they are aware of an expected approximate outcome, errors can
be spotted more easily.

Inthis section we encourage estimation of allaverages before usingacalculator. This
estimation, of course, depends on a thorough understanding of what an average is,
and what effect remarkably higher or lower figures will have on it. These concepts
are addressed by the activities presented, and should be kept in mind for all
calculations. '

Weiat to prepare
Pant 1 - Acting it oct

For the activity - The mean jelly beaneach trainee W||| need a copy of The mean grid
(photocopy this onto coloured cardboard if possible) and a quantity of jelly beans or
similar items in plastic cups or containers.

Part 2 - Uosing averages to make predictions
If trainees do this optional part, each trainee will need a copy of the practice sheet:
(dUsing averages

Part & - Deistortion of averages

For the activity 7he highs and lows of averaging photocopy the Average wages (p.
29) onto light coloured cardboard, and cut up into cards. Each trainee will need one
card only. Only one managers card is to be included, and there should be a higher
number of production worker level 1 cards than any other cards. Placeinto alabelled
envelope or plastic bag.

Each trainee will need a copy of:
(dAverages - Data sheet
JAbout averages - part 1
(dAbout averages - part 2

= What averages mean p 3 commm
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« TRAINERS' NOTES
Part 5 - Averages and ranges in workplace charts.

Each trainee will need a copy of: '
average production figures - part 7

average production figures - part 2

Each pair of trainees will need a copy of
[ Controt charts

Each pair will also need a set of the Control/ charts cards. These should be
photocopied onto coloured cardboard and cut out and stored one set per envelope.

It would also be useful to have overhead transparencies of the charts from:
(ddverage production figures - part 1

daverage production figures - part 2

[ Controt charts

€14
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TRAINERS' NOTES

Outtine of section

Uses an activity involving
Part 1 concrete materials to build the
— — —conceptofaverage and begins

Acting it out finding an average with a
calculator.
Is the group _ Part 2
able to explore this Yes) Using averages to
concept further? ‘ make predictions

~

. .
Extension
activities to
show the use
and relevance

Part 3 Y of averages in
Practising and predicting |[<— rp?rglgirc]:%ons
averages N )
~
Gives further practice at
calculating and predicting
averages.

Demonstrates how very high
A 4 and low values skew

Part 4 averages. Introduces the
® Distortion of averages — — — —middle value (median), and
gives further practice at
calculating and analysing
averages.
Part 5 ) Relates averages and ranges
Averages and ranges in — — — —to workplace production
workplace charts charts and control charts.
END
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== TRAINERS' NOTES

Part 1: Acting it out

ﬂm&t«';-‘?éemmjedq&m'

Give out a copy of Fhe mean grid and a cup of jelly beans,
or other similar items, to each trainee.

Presentaticn
Say:
& Take one of the jelly beans, from the cup and place it in
a grid square so that it does not touch any of the lines.
¢ Then take another, leave one space on the grid, and
place it in the next square.
€ Continue like this, placing as many beans as you can,

for a time of one minute which I, (the trainer) will time. |
want you to do as well as you possibly can at this.

At the end of the minute, collect the cups of left over jelly
beans and ask all trainees to look around the room and
compare the numbers (just by sight at present).

Ask:

4 Who seems to have the most?

4 Who seems to have the least?
- Were these more carefully placed?
(better quality, less quantity?)

4 Roughly. what is the difference between highest and
lowest?

Since the task is not serious, encourage jokes, but not at
the expense of anyone vulnerable.

¢ Who has about a middle amount?

¢ What are some of the reasons for differences?

4 If we all now wanted to eat the jelly beans on the table,
would this be a ‘fair’ way of distributing them?

4 If we wanted to make sure everyone got the same
amount from the beans on the table, how could-we do
it? (Encourage discussion of pooling them all and
sharing out).

¢ Suppose now, we put them all in the middle and shared 218
them out. Guess how many each person will get? N

Q
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Ask each person to record their guess
privately onto a piece of paper.

Before pooling all of the beans however, ask
each person to count, and record, the
number of beans they have on the white
board. (Names are not necessary).

At this stage, with the numbers on the
board, ask if anyone wishes to revise their
guess. If so, they should write down the new
guesses.

The aim is to get trainees to understand the idea of
average as an equal share. Act out the pooling, or sharing
‘ process. Then discuss how it could be done
mathematically:
e putting all the beans in the centre, is combining or
adding
e sharing out is dividing.

Get trainees to add the column of figures on
the board using calculators.

Record and compare totals - allowing time
for checking if there is disagreement.

Now discuss how to do the division process
on the calculator.

. Ask:

4 Which number goes in the calculator
first?

4 What symbol do we use?

4 What do we divide by?
Make sure everyone knows you must divide by the
number of people in the group.

To finish off, compare the number of beans each trainee
received when you acted out the process to the number
calculated, and finally, to the numbers guessed, or
predicted.
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TRAINERS' NOTES

Discuss or reinforce with the group that this quantity, which
is an equal share for all, is called 'The Average'. Ask if
they know the equivalent word for ‘average'
in their own languages and record some of
these on the board.

Another concept that you can discuss here is that of "The
Range" which is the difference between the lowest and
highest figures.

Ask:

¢ What was the lowest number of beans we had put out?

¢ What was the highest number of beans we had?

¢ What was the difference between the highest and the
lowest?

@ Do you know what we call this figure?

Explain that this figure, the range, is also often used at the
same time as averages, especially in control charts.

Encourage discussion about how averages and ranges are
used. This could be done as a whole class - if the group is
small enough - or by pairs or small groups discussing the
questions amongst themselves and comparing ideas.

Several suggestions are given in the following discussion
outline. A few of the ideas may go beyond the capabilities
of some groups but should be of interest to many others.
Use your discretion on how far you can encourage your
trainees to think about these aspects.

Opseeonal Discusston
Ask:
¢ Who uses averages?
¢ Do you know how they are used in your workplace?

4 If our average jelly bean number had been , how
many beans would we have shared?

~ Insert a number
10 higher than
your average.

218
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= TRAINERS' NOTES

to wmake

Hetecty
Begin this activity with a preliminary discussion and a
calculation which could be done with averages as follows:

Ask:
4 An ‘average' worker, Lan, assembles 9 products every
hour. How many will she assemble in one eight hour

shift?
. 4 Imagine 5 'average' workers exactly the same as Lan.
How many products will they produce in the shift?
4 |s anyone exactly an ‘average' worker?
4 If not, does that mean that calculations like this are
useless?
4 What is the approximate average number of
we make here in a day/hour?
4 If you made this average of ___ each day/hour,
how many would you make in a week/day”
4 Does this mean you make exactly the same
number each day/hour?
4 Are calculations like this useful for
anyone?
‘ 4 Who would use them?

Insert a relevant
product and time frame
eg. bumper bars per hour,

cars per day

Insert the number
Jor the product given in
the above question.

The next part of this activity looks at how
averages can save time in calculations and provide
accurate predictions.

Ask these questions to the whole group and
get them to do the calculations for you to
record.

Say:

4 Suppose 5 workers in ateam have
different rates of working. They assemble steering
wheels.

218
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TRAINERS' NOTES

Write on the middle of the board.

le Mai makes 11 per hour
Huang makes 9 per hour
Yasmine makes 12 per hour
Sebahat makes & per hour
Wendy makes 10 per hour

Now divide the rest of your board into two sections, one to
record Method 1, the other to record Method 2.

Record calculations and answers as you go.

Method 1

Ask: ,

4 How many would each person make in an eight hour
shift?

¢ How many would the whole team make in a week (5
shifts)?

Some of the group may suggest an alternate way of doing
this calculation: adding the number for the whole group
for one hour then multiplying by eight then by five. Try this
also if it is suggested. The answer would be the same.

Method 7 Method 2
ée Mar 11/4r  88/shift 460/week
Huang 9/he  72/shift 360/week
Sasmine 72/br 96/shift 480/week
Sebahat | 8/hr  64/shift 320/week
Wendy 10/br 80/shift 400/week

dtal 2000/week

Method 2
Ask:

4 What is the average for the team per hour?

4 If everyone produced at the average rate, how many
would the whole team make in an hour?

4 How many would they make in an eight hour shift?

4 How many would the whole team make in a week (5
shifts)? '

22!
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Now compare the answers of Method 1 and Method 2.
They should be the same.

Method 1 Method 2
le Mar 11/br  88/shift 440/week | Average Por 1 person = 10/br
Huang 9/hr  72/shift 360/week | For the whole team:
Yasmine | 12/hr 96/shift 9480/week S people = 5 x 10 = 50/hr
Sebahat 8/hr  64/shift 320/week shift of & hours = & x 50

Weady 10/br 80/shift 400/week = 400/shift
week of S5 shifts = S x 400
bta/ 2000/week , = 2000/week

Review what you did using the following guide.

‘ Say:

4 In Method 1 we calculated separately for each person.

¢ In Method 2 we worked out the average and then
calculated for the shift and then the week.

4 The results were the same.

Discuss the implications using these
questions.

Possible questions:
4 Which method was quicker?
¢ Would using averages be a reliable way to do
calculations?
‘ 4 Does it matter that no-one is exactly average?

Hand out Practice Sheet Using averages. Ask trainees to
either complete the work in class or you can let them use it
as practice at home.
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== TRAINERS' NOTES

pmm

To consolidate the arithmetical steps
involved in calculating averages, ask the
group to calculate some averages about
themselves, first making their individual
predictions.

Choose from these quantities or invent your
own.

é The average age of the group

@ The average height of the group (all can
measure their heights in centimetres)

¢ The average number of times the group members can
click their fingers/tap their left foot etc, in 30 seconds

¢ The average number of people in their families

@ The average time it takes to get to work

¢ The average distance travelled to work.

For each average to be calculated:

4 Trainees write an initial guess or 'prediction’

4 You, the trainer, collect individual figures or
measurements on the board

¢ Trainees modify their guess if they wish

4 All calculate the average using a calculator

4 Compare answers to individual calculations

¢ Compare answers to initial estimates or guesses

¢ All calculate the range

¢ Compare individual calculations of ranges.

Part 4: Distortion of averages

ﬂcﬂa&&; - The biighs and lows of averaging
This activity is designed to highlight how one particularly
high or low figure can distort a calculated average, or

o Mean, and give a false impression. 290
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Hand to each person in the group one card from Average
wages (p.29). Preparation instructions are in the front of

this section (p.3). Ensure that only one of the Manager's
cards is given out.

Ask each class member to read quickly what their card
says. You can either record these salaries individually or
wait until they are all read out and then summarise the
information - recording as shown below.

Ask:
¢ What's the salary for level 1?
4 What's the salary for level 2?
¢ What's the salary for level 3?
. ¢ What other salary level was there?
¢ What do you predict the average might be? (everyone
should record their guess privately).

Now collect more details by asking how many people we
have at each level.
Record on the board as you go.

Number
Salary of People
level 71
level 2
o Level 3
Manager

Looking at the information on the board, ask the group if
they can see a quick way to work out the averages.
Someone may volunteer the idea of doing it in subtotals as

shown: S —
Number

Salary of People Subtotals
level 7 Se30 3 S x4830 = 7290
level 2 $440 2 2x660=- 280

— What averages mean p. 13 ==



If this is not suggested, stick with the basic method and
write down each salary separately:

$830 o $830 ¢ $830 o $880 o $360 ¢ .ueeos

Make sure that the number of people is counted when
doing the division for the average.

Compare results of calculations with the original guesses
and discuss:

Possible questions:

¢ Is the figure higher or lower than expected? Can you
think why? '

¢ Whose salary card is higher than the
average?

® Whose salary card is lower than the
average?

© Does this seem right?

A

Then ask everyone to line up in order from
lowest to highest. Decide which person is
in the middle.

After writing the average on a piece of paper, position

yourselfiin the line at the appropriate position for the
average.

Discuss how many are higher up than average and how
many are lower.

Possible questions:

4 Is the average salary the same as the
middle salary?

4 If not, why not?

¢ If we worked out a real average wage for

this plant or factory, do you think it would
be in the middle? If not, where might it be?

Now it is time to look in more detail at the effect of the

manager’s salary. '

Say:

¢ Let's leave the manager out of this now.

¢ What do you predict the average will be without her/

X him? .

ERIC
T
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Record a few guesses.

Repeat the calculations without the manager’s salary.
Ask:
4 What should we divide by this time?
Answer: should be one less than before because there is one
less person - the manager.
Discuss the results.

Possible questions:

4 Is it what you predicted?

¢ Is it very different from before?

¢ How does it compare with the middle value now?

4 What difference does the high salary of the manager
make?

Relate these ideas back to the concrete example of the
jelly beans - some had more, some less than average. A
very high number either pushes the average up or is
compensated by a very low number.

Say:
¢ Recall the jelly bean experiment. [f
someone had put out, say 60 jelly beans,
how would it affect the average we
calculated?
¢ In production, if you went much slower
for a few hours in the morning, what
would happen to your average?
() 4 How could you stop it changing?
Answer: If production slows down for a
while the average can be kept the same by speeding up later.

A eteucty - About averages
This activity can be used either as a practice sheet for
individuals - to reinforce the ideas introduced in the #ighs
and lows of Averaging activity - or as an alternative
classroom activity. It has an emphasis on reinforcing and
developing the comparative language associated with
averages. If using it as a group activity the following
presentation notes should assist you.
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TRAINERS' NOTES

Pmmam

Hand out a copy of the Averages - data sﬁee( to each
trainee.

Say:

This sheet contains some information we will use to think
about averages.

To familiarise trainees wnth the sheet

Ask:

¢ Who is the tallest?
Answer: Mike

¢ Who is the oldest?
Answer: Rita

¢ Who earns the lowest amount of money each week?
Answer: Con and Mike

Now hand out the Practice Sheet About averages - part 1
to each trainee. Ask trainees to use the sheet to write the
heights, ages and wages in order. Check there is
agreement about ordering before discussing the averages.

Ask:
4 Without calculating, what do you think is the average
height? - Circle one of the given numbers.

Discuss the choices they made and record some or all of
these guesses on the board.

Repeat this process for ages and wages. Distribute
calculators to each trainee to enable them to actually
calculate the average height, age, and wage.

Allow time for this to be done and move around to offer
help. Compare answers and refer back to their guesses
on the board using the following discussion points.

Possible questions:

¢ Are you surprised by any of the actual answers?

¢ Which ones?

4 Why do you think they are different from your guesses?

Ensure that the effect of very high ﬁgures in the data is
discussed.
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Now distribute the Practice Sheet About averages - part 2
and explain to the trainees that they need to use the
averages they have just calculated to answer questions on
this sheet. '

Check their answers by comparing the words or names
they used in each sentence. For question 2 you could ask
trainees to say or show their sentences to the person
beside them and see if they agree with what’s written. Ask
for a selection of sentences from the group as a whole for
discussion.

Presentation

Ask:
. 4 |s the average always the same as the middle value?
4 Which one of these three - height, age and wage - had
the biggest difference between the middle number and
the average?
Answer: wages :
4 Why did it have such a big difference?

Answer: Ali’s wage was so much higher than the others.

ifthe Highs and lows Activity has not been done discuss
this further as follows.

Ask: :
¢ What would be the average wage if Ali's wage was not
included? - Guess first then check.
. Answer: $442.50

Allow time for trainees to do this on
calculators.

4 Is this closer to the middle wage?
Answer: Yes
4 Why? Can you explain?
¢ What reasons can you think of for the
middle height and average height being the same?
¢ Whose age distorts or skews the average the most?
Answer: Rita

¢ What would be the average age without Rita’s? Guess
and then check with a calculator.
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TRAINERS' NOTES

Part 5: Huenages and ranges in
workplace charts

ffcmee; - Hveraging production figurnes - part 1
The purpose of this sheet is to give trainees
practice at whole work style tasks as well as

practice at calculating averages and plotting
charts.

Presentation

To each trainee, hand out a bopy of the
Activity Sheet Average production figures -
part 1. Allow trainees time to look at the

sheet before discussing its purpose and whether or not
such charts are familiar to the group.

The queStions below will provide a chance for everyone to
understand the format before starting the task.

Ask:
4 Have you seen charts anything like this
before?
€ What are they called?
Answer: Run charts or line graphs
4 Can you see what this one is about?

Answer: Cylinder Head Production numbers each day for the
month of July.

When the group has had time to familiarise themselves

with the graph go on to the actual details. An overhead
transparency would help.
Ask:

¢ Where would the production figure for the 17/7 be
plotted?

Ask trainees to finish plotting the production figures using
the information from below the chart.

Move around the room to help where necessary.

228
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When the trainees have finished use the overhead to check
the plotted points.

Ask trainees to connect the points if they haven’t done so
already. Connect the points on the transparency and
discuss how this enables changes and trends to be seen
more easily.

Ask:

4 What is the highest figure shown?
Answer: 580

4 What day is it for?
Answer: 18/7

¢ Where did you find the information?
- is there only one way to see that?

‘ Answer: Table or chart or both.

Now to focus on the monthly average.

Ask:

4 From looking at the graph, what do you think the
average daily production for July would be?

4 Which day’s production will bring down the average?

¢ Which day’s production will make the average better?

¢ Do the lows and the highs balance each other?

Encourage everyone to make a guess. Write some or all of
the guesses on the board before going on.

‘ Ask the group to calculate the average. If necessary
prompt with the questions below.

Possible questions:
6 How:do we calculate the average?
¢ What figure should we divide by?
4 How many working days were there for
this work team in July?
Answer: 21

4 How do you know?

Discuss whether this group’s workplace would have a
similar number of days per month. eg.

e Do you work through weekends?

e Do you have plant close down times?
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TRAINERS' NOTES

“Allow plenty of time for trainees to calculate the average on
the calculator. This can take some time with people
unused to calculators.

Check the answer obtained. |t should be 340. Compare
this with the group's initial guesses.

Ask:

4 Was the average above target?
Answer: Yes
4 If you were the employer what would you
use as the Target for August, 320 or 3407
4 Why would the employer do this?

Discuss attitudes of workers and employers
to this question before moving on to the
next step.

It may be appropriate or necessary to explain the use of
the CE or C key on a calculator in case trainees press a
wrong key for a particular entry. Pressing CE or C should
clear just the last entry and not everything else. It can be
thought of as the “oops” key.

For example, if they have already entered production for
the first 14 working days and make a mistake on the 15th
entry, they can press the CE, clear entry, or C, Clear, to
get rid of the mistake. The total for the first 14 days will still
be in the calculator. Ask trainees to check this on their
own calculator before starting by entering, for example

710 ¢+ 20 + 30 then + 7100
Say ‘“‘oops’’ - or mistaken entry
- we didn’t want the 100

so press C or CE

The last total of 60 should now remain in the display.
The 100 should have disappeared.

Warning: the C or CE button will not work if you have
already pressed the = button, so discourage its use until
the very end of the calculation.

What averages mean p. 20 s 23
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TRAINERS' NOTES

Herwity - Averaging production fegaree - part €

Now introduce the idea of using cumulative total as follows.

Ask:

4 Was it easy to calculate the average?

4 Did it take long?

€ What made the task difficult or tedious?

4 Can you think of ways that may make the
calculation faster?

4 Has anyone seen any other type of sheet
for recording production figures?

If no-one suggests cumulative or progressive totals,
introduce the idea yourself.

Say:

4 Adding so many figures at one time can be difficult and
sometimes it would be easier to add as you go. Each day
you add the new ﬁgure to the total.

Demonstrate by using the overhead transparency and
drawing in another row below the Production row on

Average production figures - pavé 1.

Ask:
4 What was the total production for the first two working
days of July?
Answer: 280 + 310 = 590
‘ Write the answer in the new row under 4/7.

€ What about the total for the first three working days?
Answer: 1080

4 How did you get this answer?
Some may say they added 280, 310 and 490
together - encourage them to consider that
it is just a matter of adding the third figure
to the progressive or cumulative total.

Ask:
4 Does anyone know the name given to
these progressive totals? Point to 590 and 1080.
Answer: Cumulative totals.

Write cumulative total (or Cum. Tot.) in the start of the row
containing 590 and 1080.
231
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TRAINERS' NOTES

4 What was the total production for the first four working
days?
Answer: 1080 + 560 = 1640
4 How could we use this to help calculate
the average faster?

Now distribute to each pair of trainees the
Activity Sheet: Average production figures -
part 2.

Ask:
¢ Looking at the sheet, what has been chosen as the
Target for August?

Hand out rulers and ask trainees to draw in the Target line.

Direct their attention to the Cumulative total row and
ensure they feel confident to fill it in by asking the
following:
¢ What was the production for 22/8?
Answer: 250
4 What would be the Cumulative Total after 22/8?
Answer: 5170

Ask them to finish the table by filling in the
figures and calculating the average.

Use an overhead transparency of the activity
sheet to help check answers and discuss
the effectiveness of the new method using
the following questions

Ask: :
¢ How did you calculate this?
Hopefully 7590/23 = 330
¢ Was this easier and quicker than having to add all the
numbers at once?
¢ Would it be a better method in the workplace situation?

t

Now ask the group to plot the points on the chart and
check them on the overhead. ‘
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The following discussion points can be used to give further
familiarity with cumulative totals and the meaning of
monthly averages.

Possible questions:
4 Look at the figures for the first four days.
4 Do you think the average production of these four days

would be higher than, lower than, or the same as 330?
Answer: Higher

4 How could you calculate the average productlon for
these first four days quickly?

Answer: 1540 + 4 = 385, using the cumulative total for the
4/8

4 What would this mean to the workers for the rest of the
month?

® - Would they start to speed up or slow down?

A etiuity - Control charte
To each pair of trainees hand a copy of the Control charts
activity sheet.

Allow trainees a minute or so to look at the
sheet. Then discuss, using an overhead
projector transparency of the sheet if
possible.

Possible questions:

4 Have you seen charts like this before?
‘ ¢ Who fills them in at your workplace?

¢ What are they used for?

Point to the date, time, and readings rows.

¢ Can anyone here explain what goes in the top-part of
the table?

4 Point to the sum and x bar ( x ) boxes.
Can you tell me what happens in these
spaces?

¢ Point to the R (range) box. What goes in
here? How do you work that out?
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wn TRAINERS' NOTES  esasommcarse

This particular chart is measuring the 'gloss' or 'shine' of
completed bumper bars.

Each morning and each afternoon, five finished bumper
bars are taken off the production line and measured with a
'gloss meter'. These readings are put in the table and the
average is plotted onto the control chart.

Get trainees to calculate together the sum and then the
average and range for the 3rd of July in the afternoon
(pm). Give enough time for these to be worked out using
calculators.

Answers: Sum = 104.2, X=20.8, R=2.2

Note: Calculators will show 20.84 for X but explain that |
20.8 is accurate enough. In other words, the numbers are
rounded off.

Now ask trainees to plot this point on the control chart.
_Use the overhead transparency to check.

Ask:

¢ Is this point between the control limits?

4 Does this point show that the process is
OK?

4 Would we need to take any action?

¢ When would we need to take action?

Now ask trainees to calculate the sum and average for 4/7
am and plot the point.

Check their answers and again decide if the point is OK -
between the control limits.

Now distribute a labelled envelope containing the Coatro/
chart - cards to each pair of trainees.

Ask them to open the envelopes, take out the cards and
place them face down on the table between them.

Tell them the information they need to fill in the rest of the
readings are on these cards.

Do
o
phein

NAITB Marr, Anderson & Tout, 1994 What averages mean  p. 24 e



Explain the activity as follows, or if language presents a
problem act out the process with one person from the

group.

Say:

4 For this activity you will take turns.

4 One person in each pair should pick up a card but not
show it to the other person.

€ The person with the card has to read out the date, time,
and the readings so that the other can write them down
on the sheet.

¢ Listen to the date and time and make sure you put the
‘readings in the correct column.

4 When this is done put that card down and

‘ change roles.

4 Both write on the same sheet.

4 Keep going until all cards have been
read.

4 When all the information has been
recorded turn the cards up and together
check to see if you agree that the
readings have been written correctly in
the table.

Once the pairs have reached agreement use the overhead
transparency of the Coatrol charts sheet, to check what
they have recorded.

Now ask the pairs to work together taking turns to

' calculate the sum, average, and range for each column,
and to plot the averages on the control chart. Again use
the overhead transparency to help check the results and to
assist with a discussion of the implications.

Ask:

¢ Were all averages within the control
limits?

4 Do you notice anything particular about
the chart?

4 What is it?

4 Would we need to take action?
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ACTIVITY SHEET

The mean grid
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PRACTICE SHEET

Using averages

Cylinder heads come off the production line at an average of 44 per hour.
How many would you expect to have made:
e in three days (with one eight hour shift per day)?

e in a month of 21 working days?

A work group assembles on average 53 car heater units per hour.
e How many would they make in a day (one eight hour shift)?

e How many would they probably make in a 40 hour week (5 shifts)?

e How many would they have made in May this year?

Maria's team use an average of 10 brand label disks per hour.
e How many would they use in a day (one eight hour shift)?

e How many would they need for a week (5 shifts)?

A car using leaded petrol emits an average of 3 grams of lead into the air for
every 100 km.

e The car travels the approximately 900 km from Melbourne to Sydney. How
much lead would be given off?

D2
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Button Car Factory Pay Slip 1~ Button Car Factory Pay Slip

Production worker Level 1

$430.00

ACTIVITY SHEET

Average wages

Production worker Level 1

$430.00

_ Button Car Factory Pay Slip

Production worker Level 1

$430.00

. Buttori Car Factory Pay Slip~

Production worker Level 1

 Button Car Factory Pay, Slip

Production worker Level 2

$440.00

" Button Car_Factory Pay Slip

Production worker Level 2

g
$440.00

Button Car Factory Pay Slip

Production worker Level 2 Production worker Level 3

* Button Car Factory Pay Slip .

$440.00 $470.00

" Button Car Factory Pay Slip

Production worker Level 3 Production manager

$470.00 $1500.00

Button Car Factory Pay Slip

rages mean
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ACTIVITY SHEET

Averages - data sheet

o Rita
Mike e 180cm
e 200cm ‘ ¢ 52 years old
e 25 years old e Earns $470 per week

e Earns $430 per week

Phuong
e 152cm
¢ 30 years old
o Earns $440 per week

| Ali
Con e 175cm

- o 40 years old

e 168cm e Earns $1500 per week

e 28 years old
o Earns $430 per week

240
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PRACTICE SHEET

About averages part 1

@ Usethe Averages - data sheetto write the numbers down in order:

heights: 152 cm

shortest tallest
ages:

youngest oldest
wages:

lowest ' highest

® Answer these questions. Tick the best answer.

TRY THEM WITHOUT CALCULATING

160 cm
The average height could be approximately |175 cm
200 cm
25 years
The average age might be around |30 years
35 years
$435
The average wage is probably about ($440 per week.
$650

® Now work out the answers with a calculator.

Average height:

Average wage:

Average age:




About averages  part 2

©  Use words from the box to fill the spaces.

Rita is average height.
Con's wage is average.
Ali is average height.
Phuong is average age.

@  Make up 2 sentences of your own.

Mike

Rita

(3] Put the correct names in the spaces.

height is in the middle.

is the middle age.

gets the middle wage.

O  Use these words to fill in the spaces.

The average wage is the middle wage.
The middle height is the average.
The middle age is the average age.

Without Ali the average wage would be

Without Phuong the average height would be

¢ . Without Rita the average age would be 242
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ACTIVITY SHEET

m What averages mean
__What averag

NAITB, Marr, Anderson & Tout, 1994

Control charts
- Button Motor Co. Plant: PLASTICS
Control Chart Part name: ’”mpers
Characteristic: = G{OS'S
Upper
Contol 23 pb——F+——F———— —_——t——r—t— 4 — F— — —
Limit
22
21
X 20
19
18
| Lower
- Control 17
Limit
16
DATE 3/7 | 3/7(4/7 | 4/7 (5/7|5/716/7|6/7|7/7]71/7T
TIME am |pm | am | pm am | pm |am |pm | am | pm
E 1 21.5 (20.8 (22.1
A 2 20.2 |119.6 |22.7
D 3 23.4 [21.4[21.5
g 4 19.8 |21.8|22.6
S 5 22.1 (20.6 |22.0
SUM 107.0
X 21.4
R 4.6
247

-



ACTIVITY SHEET .

Control charts cards
Date: ¢/7 Time: 3.00 pm Date: §/7 Time: 70.70 am
Readings: Readings:
1. Twenty one point two 1. 12.9 |
2. 22.4 2. twenty two and a half
3. twenty two point eight 3. twenty one point eight
| 4. twenty one and a half 4. 23.2 |
5. 21.9 5. tweaty point one
- Date: §/7 Time: 3.30 pm Date: 6/7 Time: 70.30 am
Readings: Readings:
1. Twenty one exactly 1. Twenty point two
2. twenty two point nine 2. nineteen and a half
3. 19.8 3. twenty one point two
4. twenty point two 4. 18.8
5. 20.3 5. 19.4
Date: 6/7 Time: 3.00 pm Date: 7/7 Time: 70.40 am
Readings: Readings:
1. 20.4 1. 18.3
2. eighteen point two 2. seventeen point nine
3. nineteen point six 3. nineteen point one
4. seventeen point nine 4. seventeen point seven
5 18.9 5. erghteen point seven
Date: 7/7 Time: 3.20 pm
Readings: *g
1. eighteen point four
2. 12.6
3. eighteen point zero
4. 16.8 |
5. seventeen point nine 248
ERIC
'""‘“ NAITB, Marr, Anderson & Tout, 1994
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! What averages mean

ANSWERS

PRACTICE SHEET

Using averages
e Three days:
44 x 8 x 3 = 1056 cylinder
heads
e Month (21 work days):
44 x 8 x 21 = 7392 cylinder
heads

e Aday:

53 x 8 = 424 heater units

¢ 40 hour week:

53 x40 = 2120 heater units
(or 424 x5 = 2120)

o May:

424 x no. of working days

o Day:
10 x 8 = 80 brand label disks

o Week:

80 x5 = 400 disks
3gmx9 =27 gm lead

BEST COPY AVAILABLE

243

NAITB, Marr, Anderson & Tout, 1 99.4

About averages

© Usethe dverages - data sbeetio write the numbers down in order:
152 cen 168 cm 175 cn 180 e 200 em

part 1

heights:
shotast talost
ages: 28 28 30 [ L4 52 etn
youngest * oldest
wages: $930 $430 3440 $470 51500
owest highest

@ Answer these questions. Tick the best answer.
TRY TREM WITHOUT CALCOLATING

160 cm

The average height could be approximately [175 cm
age 200

cm

25 years
The average age might be around (30 years
36 years

’3435
The average wage is probably about [$440 per week,
$650

© Now work out the answers with a calculator.

Average wage:
#3270 _ o654
5

~ _Pbuoag's isthe midde age.
" _Phavog's gets the middle wage.

Al avarmiges, o,

below

Con's wage is
Al is aboat

average.
average height.
below

Phuong is average age.

(2] Make up 2 sentences of your own.

Mike

Rita

©  Putthe comect names in the spaces.

_Al's __ heightis in the middie.

The average wage is _4/98er £4ad  the middie wage.
The middie height s _¢4e same as __the average.

The middle age is __fower thaa the average age. -
Without All the average wage would be _décreased
Without Phuong the average height would be _dBeredsed
Without Rita the average age would be _decreased
NAITB, Marr, Anderson & Tous, 1994




What averages mean NAITB, Marr, Anderson, & Tout, 1994

(J &
Average production figures Part 1
CYLINDER HEADS .
MONTH: _ Jaly DAILY SHIFT OUTPUT TARGET: _ 320
700
600 // .
* A\ Nk
o0 7 \ 7 \ZEIAN
S B vA RN / S
B e e P e s e g e ey s e = s g ey s
bl B VAN B AN VA
200 )\
100
0
DATE R AR AR AN AR AR A A AR AR U URUURUUR UL R UL VLU R UUR VLR VLR ULURIL rv:rrgz
# Parts made | 280| 370)| 90| 360 | 250| 220 | 350 | 150| 200)| 270 | 520 | 580| 20| ¢70 | 300 | 320| 280| 320 200} 220| 350} 14
Monthly average

p33

ACTINVITY SHEET

Average production figures

Part 2
MONTH: Aagast DZII;";EIIE:T%EU"\T%?H TARGET: _ 340

700

600

500

~

400 /1 A e R,

| IR VAEED N B I N s s N I I N A N AN ) < |
IS i N < YN ) N 7 N

b \(/ \\ /] // r

200 N

100

9
DATE /AR AR 2K AR/ 4 l/ll 9/8\10/8 11/ IO/JIJ 16/817/8 II/III/IIZZ/UIZJ/IIZO/JZJ ZI/JZO/IL!O/J."/JMO"th

# Parts made| 370 | 280 | ¢70 €20 | 360 | 200 | 220 (3301210 200|350 | 390|370 | 208 | 330 | 250

ave.
770 350 | 000 | €620 280 | 370 | 360 ”4

30/8: three bundred and seventy  31/8: three Aundred and sixty

NAITB, Marr Anderson, & Tout, 1994

What averages niean

ICum. total | 370| 650]7720|7500 7900.2190(2310/2644 3744|309, €250/0590|¢920/57 720167 ex60 mjrsn
Production figures for the last 8 days were:
22/8: two Aundred avd fifty 23/8: ene bundred and seventy 24/8: three bundred and eighty
25/8: Rur dundred and Porty 28/8: Rur dundred and twenty 29/8: two Ausdred and eighty

Moathly average

|

)
-

2
ERIC

“ NAITB, Marr, Anderson & Tout, 1994
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ACTINIEY SHEETY

Control charts
Plant: PUASTICS
) Part name:  Sampers
Characterisic: G033
Upper
Cotd B F—F———F—F—F—o———F —F— 5 —
Limit
a I’ ~
= ~ :
a =
£ = =
\\
19
\\
18 —
Lower
Cotrd 17 =34 ————F —d——F—fF—F——94——H
Limit
16
. DATE ¥ \q1 (407 |47 (S| sn (& & (T (T
TIME o |po (ew [po [ (po e |po | a2 | poo
R 1 2.5 [208 221 [20.2 [17.9[21.0 [202 [r04 [183 124
E
A 2 101 [19.6 [227 [s24 [225 (220 [1os [eas[17.9[17.6
P 73 234 [o1.4 15 [es Jees 198 [er.2 196 19.0 [180
g 4 19.8 [21.8 [226 Jar.5 [23.2 [202 [1a8 [17.9 177|168
S s 22.1 [206 [220 [20.9 [10.1 [203 [19.4 [189 187 {170
SUM  [107.0[104.2110.9] 109.8] 105.5 104.q9%.1 [95.0 [91.7 | 887
X 1.4 (208|222 (220 |20.1(208 [19.8 {190 (183 [17.7
R 46 (22 (12 |16 [s3 [21 [24 {25 |14 06

IR s o e —————
P

BEST COPY AVAILABLE

N 251
EMC , .
e ‘What S mean NAITB, Marr, Anderson & Tout, 1994
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Where else to go
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TRAINERS'NOTES

NATIONAL AUTOMOTIVE
LANGUAGE & LITERACY
| COORDINATION UNIT

Where else to
go

Purpoce

‘ This section includes information about where to go for further information about
teaching basic mathematics. There are contacts for chasing up otherresources, and
listings of other suitable resources and their availability.

As well there are detailed cross-references to worksheets from two other key aduit
maths books. These can be used as supportlng material for supplementary work
or further practice. :




TRAINERS'NOTES

Wtene can 7 go for mare aducce?

Adult Basic Education Resource & Information Service (ARIS)
National Languages and Literacy Institute of Australia (NLLIA)

Victoria University of Technology Building

Level 9, 300 Flinders Street

Melbourne VIC 3000

Contact: Dave Tout. = Phone: (03) 614 0255

Aduit Literacy Information Office (ALIO)
199 Regent Street "
Redfern

NSW 2016

Contact:  Phone: (02) 699 8955

ARIS and ALIO have collections of reference and teaching materials suitable for
teaching.adults, and can refer people to other appropriate organisations or
individuals. They also sell and distribute Victorian and NSW produced adult
literacy and numeracy resources. _

Adult Numeracy Centre
Northern Metropolitan College of TAFE
St Georges Road

Preston VIC 3072

Contact: Beth Marr.  Phone: (03) 270 1512 or 270 0255

Otter suctabile resaurnces

4 Strength in Numbers - A resource book for teaching adult numeracy,

ANATTR AMrrs A Adorsvcornia P Thast 1004

Goddard, R., Marr, B. & Matrtin, J., Division of Further Education, Victoria, 1991
Strength in Numbers concentrates on early numeracy skills. It assumes very little
knowledge of formal mathematics by teachers or trainers and so is ideal for use by
people inexperienced in teaching mathematics. It also contains many new ideas for the
experienced teacher. The worksheets and activities have been especially designed for

adults and the language used is suitable for students with low level English literacy and
language skills.

R34

Where else to go P.2 —




Background, strategies and rationale are given for each of the six sections. These are:
Getting Started; Addition and Subtraction; Multiplication and Division; Money and
Metrics; and Fractions and Percentages. The materials and methods used in this book
encourage students to learn through interaction and cooperation, involving the use of
discussion, practical activities and hands-on materials.

It is available from ARIS (see above for address) for $30.00 plus postage and
handling.

& Mathematics: A New Beginning, Marr. B., & Helme, S. (ed.s), State Training
Board of Victoria, Victoria, 1987.
Mathematics: A New Beginning details and explains appropriate and successful
teaching strategies and approaches for teaching maths to adults and supports these with
a wide range of student worksheets and activities. The approach taken encourages the
use of hands-on materials, and promotes interaction and cooperation in maths learming
. with the aim of making maths relevant and enjoyable.

The areas it covers include: Exploring Numbers; Fractions; Metrics and Measurement;
Estimation and Calculators; Problem Solving; and Ratio and Percentages. It is at a level
higher than that covered in Strength in Numbers.

It is available from Northern Metropolitan College of TAFE (see above for
address) for $33.00 plus postage and handling.

¢ Another resource which is available free (although there is a postage and
handling charge) from ARIS is:
An Annotated Bibliography of Basic Maths and Numeracy Resources for
Adults, Marr, B., Adult, Community and Further Education Board, Victoria, 1992.
This bibliography details a range of suitable maths resources for teaching adults.

The following pages list references to other resources under a number of topics.
The references are to other worksheets or activities suitable for use as

reinforcement of skills, for further practice or for support for trainees having
difficulty with particular topics.

How to read the references
The abbreviations used are:  MANB is Mathematics: A New Beginning
SIN is Strength in Numbers

eg.
~ The book: Strength in Numbers——> SIN EN 17 - 22 (——’{anggie
2595
The section called: Exploring Numbers
sy VY €T €lse £O g0 p- 3 e

NAITB Marr, Anderson & Tout, 1994



== TRAINERS'NOTES

W@Ze %cm%m 5éc££¢ Practice

| ¢mm€ Explorateny Work

- to help assess problems students are having.
- to give them confidence about problem solving and their existing arithmetic
- skills.

Number Patterns - Activity One ' 'SIN EN 17-22
Some pattern activities to practise a variety of number skills such as adding.

Number Patterns MANB GS 23-25
More advanced pattern activities to check on the four operations, +, -, x, +, and
understanding of fractions and decimals.

Understanding Our Number System _ SIN EN 43-46
. MANB EN 3-12
Assists students to understand place value - how numbers fit together.
f4 ddction and Subtraction
Learning Addition Facts SIN AS 7-12

' NAITB Marr, Anderson & Tout, 1994

A variety of strategies to assist students to memorise number facts such as
9+1=10, 7+5=12 etc. These, like multiplication tables, are important if
calculating is ever going to be efficient.

Building Addition Skills SIN AS 13-22
An explanation using hands on materials and practice worksheets, to develop

understanding of how the formal method of addition with carrying works.

Concept of Subtraction - SIN AS 23-26
Four activities which enable the exploration of the idea of subtraction. These also
concentrate on the language used for subtraction.

Building Subtraction Skills SIN AS 27-36
This shows how the formal methods of subtraction work, and explanations are

given for the two commonest methods. Again the approach taken uses hands-
on materials and activities.

Subtraction in Stages SIN AS 37
Explanation and practice examples of a more common sense approach to
subtraction - without getting tangled in borrowing and paying back - an
empowering technique. 258

L E
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TRAINERS'NOTES

Addition and Subtraction - Word Problems SIN AS 41-50
Plenty of practice examples for addition and subtraction in real life adult contexts -
money, dates, times and measurements. Most involve making decisions about
which operation to use as well as the calculations.

W trcptecation and division

Multiplication and Division - Introductory Notes SIN MD 14
Discussion for teachers on issues concerning teaching these skills, including
how to deal with remainders.

Concept of Multiplication SIN MD 9-13
A session with worksheets exploring the meaning of multiplication.

. Building Multiplication Skills SIN MD 15-21
An exploration, using hands on materials and practice worksheets, to develop
understanding of how the formal method of multiplication works.

Doubling and Some Shortcuts in Multiplication SIN MD 23-30
A look at more "in the head" methods of multiplication typically used by adults.
Learning Muitiplication Tables SIN MD 31-39 -
A variety of strategies and games to assist students memorise multiplication

tables.

Concept of Division SIN MD 41-43

A session using hands on materials and worksheet practice to examine the
"sharing" idea of division and the notion of remainders.

. Building Division Skills SIN MD 45-49
Uses hands on materials to develop the formal method of division.

Multiplication and Division Word Problems 'SIN MD 55-63
A selection of practice examples for multiplication and division in a variety of adult
contexts. Most involve making decisions about the appropriate operatlon to use.

" These could also be used to practise calculator skills.

Multiplication and Division by Powers of Ten MANB EN 13-18

A session with accompanying worksheets to examine and practise the skill of
adding or removing zeroes when multiplying or dividing by 10, 100, 1000, etc.

257
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TRAINERS'NOTES

édadm

Guess the Number - a Game SIN EN 41
- confidence Builder with calculator

- develops place value

- practice in verbalising numbers

- use of memory (extension)

(could be done before the session: Where Do We Start?, in Numeracy on the
Line)

Calculator and Money SIN MM 27-39
- a session to go through steps of using a calculator.
- practice on work sheets

(Further practice for Where Do We Start?)

Calclulatorn Extension Work

Large Numbers on the Calculator _ MANB EC 29-32
Explanation and worksheet on how to use te calculator when there are too many
digits to fit on the display.

Using the Calculator's Memory MANB EC 33-37
More practice at use of memory extending to more complex calculations - some
challenges for the more experienced.

Some Problem Solving Using Calculators
The Gym Problem MANB EC 24
Ancestor Problem _ MANB EC 43

Some Extension Activities for small groups

Two excellent games for more advanced class members that ‘encourage and
support the meaning of decimals.

Target 100 MANB EN 46
Decimal Dilemma MANB EN 47

o 258

Where else to go p.6 w——
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TRAINERS'NOTES

Deccnals

introduction to decimals | MANB EN23 to 34
Support material to help understand decimals. Uses grids, fractions, rulers and
calculators. '

- Rounding decimals MANB EN35 - 40

Explanations and worksheets on the rounding of decimal numbers. -

Working with Decimals MANB EN41 - 50
Explanations, activities and worksheets on working with decimals. Some of the
activities would also be good for extension work with calculators.

Percentages

The Meaning of Percent | SIN FP33 - 35
Explanation and worksheet on the meaning of percent.

Percentage Bars SIN FP37 - 38
Explanation about the drawing of percentages on bars.

Using Percentages SIN FP39 - 45
Four worksheets and explanations about straightforward percentages. Pie

charts, writing numbers as percentages, finding percentages of an amount, and
discounts.

|
PW Extenstons

Introduction to Percentages MANB FA3 -9
Fractions to decimals to percentages and vice versa.

Finding Percentages | MANB FA11 - 20
Practice examples of finding percentages of quantities. |

o9
I
L
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